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THE WORLD LAND USE SURVEY 


S. Van Valkenburg 


This article by Dr. Van Valkenburg follows his proposal to the Inter- 
national Geographical Congress presented in the October, 1949, issue 


of ECONOMIC (GEOGRAPHY. 


HE Commission! appointed by 


by the International Geograph-, 


ical Union to study the possi- 
bility of a World Land Use Survey met 
at Clark University for a period of 
eleven days, and its report, unanimously 
agreed upon, was submitted to Dr. 
George B. Cressey, President of the 
Union. 

The work of the Commission (only 
one member, Dr. bFierre Gourou, was 
absent) was greatly facilitated by the 
advice of expert witnesses who had been 
invited to study the proposals and 
discuss them with the Commission. It 
is not intended here to give the complete 
report, but to outline the basic pring iples 
and then to concentrate on the proposed 
classification for the survey. The classi 
fication is stressed because, as a simple 
world key, it has general value and it 
is hoped will be adopted widely. 

We, the members of the Commission, 
firmly believe that a World Land Use 
Survey, based on factual knowledge, ts 
a necessary and proper foundation for 


plans of improvement and develop 


'Member of the Commission a it Was 
originally set up consi ted of Dr. Hans Boesch 
Switzerland By Pierre Gourou France 


Dr. Dudley Stamp (England), and Dr. Leo 
Waibel (Brazil), with the author of this paper 
as Chairman 


ment, especially in those areas com- 
monly regarded as underdeveloped. 
Only by recording land use facts on 
maps can actual areas and distributions 
be shown, and this is where the work of 
the World Land Use Survey will be 
both fundamental and unique. 

We, therefore, consider that for all 
parts of the world there should be a 
survey of land use together with an 
interpretation. This involves (a) maps 
embodying the survey and (b) explana- 
tory memoirs. 

We place our main emphasis on maps 
because there is no other way of showing 
actual location and distribution of the 
varying types of land use, and any 
changes proposed will involve changes 
in the patterns of distribution shown 
on the map. 

Of the many types of maps some are 
purely factual and based on = actual 
observations or survey; others are con- 
cerned with interpretation or develop- 
ment of ideas, that is to say they are 
subjective. We think it is most im- 
portant to keep these two types separate 
and we are positive that the first must 
precede the second. We give details 
later of the survey of existing land use 
which we propose and which from 


experience in several parts of the world 


— 


1 Ai 


betes 


it 


; 








we are convinced can and will be used 
for a great variety of purposes in the 
future, provided the basic survey is 
accurate and records facts, not merely 
opinions. 

We, therefore, propose a world organ- 
ization under the auspices of the Inter- 
national Geographical Union to carry 
out such a survey. 

The first object of the survey is to 
the 
parts of the world on a uniform system 


record present use of land in all 
of classification and notation with such 
amplification as may be necessary 
locally. The survey should be carried 
the 


available to secure accuracy and should 


out on most appropriate scale 
be based essentially on field work to- 
gether with the interpretation of such 
material as air photographs. 

The second object of the survey is 
to secure the publication of the results. 
While it 
to publish the detailed field maps unless 
the 


will generally not be possible 


this is undertaken by countries 


concerned, the explanatory memoirs 
will include such details as are necessary 
for the understanding of the series of 
1:1,000,000 


proximately 16 miles to the inch) which 


maps on the scale of (ap- 


it is proposed to publish. It is planned 


that this series of maps shall eventually 


cover the whole world. This scale is 


selected because it is the only scale on 


which maps are available for all the 


world?’ and is sufficiently large to present 


the global picture. In their own de- 


tailed plans of development individual 
countries and areas will obviously use 


the more detailed which 

2The International Map of the World 
1:1,000,000 is scientifically accurate in that 
where precise surveys have not been carried 
out and the mapping is partly conjectural this 
is recorded on the sheet concerned. ‘The Inter- 
national Map has not, however, been issued 
for the whole world. The 1:1,000,000 World 
Aeronautical Chart published by the United 
States Coast and Geodetic Survey, Washington 
25, D.C., covers the whole world. 


survey maps 
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can be made available in microfilm or 
kodachrome slides. On the other hand, 
the millionth map has the advantage 
of uniformity, permits comparative 


studies, and is on a convenient scale 


where large schemes of development are 
On all the mil- 
lionth maps published the scale of the 


under consideration. 


original surveys and the reliability of 
the information will be indicated. 
The the 


point that the surve\ proposed is not 


report further on stresses 


only fundamental to all development 
programs but is also one which because 
it is definite and limited in scope should 
be carried out in a short space of time. 
The Commission is fully aware of the 
that 
needed, such as soil surveys, ecological, 


many other investigations are 
climatological, and demographic studies, 
and expresses the hope that in many 
areas it will be possible for such studies 
to proceed simultaneously with the 
World Land Use Survey. 

After discussing the use of the survey 
the the 


proposed set-up for the work to be done, 


and maps, report outlines a 
including such items as the creation 


of a permanent headquarters and of 
training centers as well as the relation 
between headquarters and the national 
organizations which will take the re- 
sponsibility for doing the actual work 
in their respective countries. 

A very important task of the Com- 
mission was the construction of a world 
land use classification to be used for the 
1:1,000,000 map. 


the result of very careful consideration 


This classification is 


by the members, and incorporates many 
the 
In using this classification 
that 


shown on 


of the views expressed by expert 
witnesses. 

it should be realized many 
the 
depending on the scale of the 
but that 


should fall within the categories of the 


more 


details can be surve\ 


maps, 
available 


maps, those details 


master key. 
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WorLpD LAND USE CLASSIFICATION 


The following is the proposed classifi- 


cation (including the suggested color 


scheme): 


1. SETTLEMENTS AND ASSOCIATED NON- 
AGRICULTURAL LANDs (dark and light 
red 
While on the 1:1,000,000 map it will 

not be possible to do more than indicate 

by one color (dark red) the areas covered 
by cities and towns, in industrial and 
developed countries where large scale 
available it may 


maps are be desirable 


between different 


the 


to distinguish types 


of settlement on survey maps. 


According to need, local classifications 
mav be used to distinguish between 
different phases of urban land use or 
functional zones. 

Extensive surface mining areas in- 
cluding land devastated owing to mine 
operations should be indicated in light 


red and explained in) accompanying 


notes. 
2. HORTICULTURE (deep purple) 
This 


include all 


category should be used to 


intensive cultivation olf 


vegetables and small fruits (as distin- 


guished from tree fruits). The category, 


therefore, covers such agriculture as 


truck farming in America and market 
gardening in Britain and other European 
countries, as well as the production from 
larger gardens and allotments, whether 


the crops are grown for sale or not. 


Where vegetables are grown in rotation 
with ordinary farm crops the area should 
be recorded 


as Category 4, Cropland. 


This category of horticulture also in- 


cludes the 


“garden cultivation” of 
tropic al villages 


Malava, €tc., 


pound usually includes mixed vegetables 


for example, in Africa, 
where the village com- 
such as yams and potatoes, with fruit 


and 


sometimes with small numbers of 


palm trees, cacao trees, bananas, etc. 


SURVEY 


ow 


3. TREE AND OTHER PERENNIAL CROPS 


(light purple) 


A very wide range is covered by this 


category and the land to be included 


will differ very much from one part of 
in each 


the world to another, so that 


different each 


the 


survey, Or on survey 


sheet, crops concerned should be 
named or indicated by means of symbols. 
In the Tropics there will be included, 
amongst others, rubber plantations, 
cacao plantations, coffee plantations, tea 
gardens, palm oil plantations, coconut 
groves, citrus orchards, cinchona planta- 
banana 


the 


tions, and 


plantations. In 


middle latitudes category will in- 


clude citrus orchards, orchards of de- 
ciduous fruits (such as apples, pears, 
plums, cherries, peaches, apricots, and 
and vineyards of 


The 


also be used to include the groves of 


figs), olive groves, 


different types. category should 


‘cork oaks’’ (as in Portugal) and also 
such rare cases as plantations of pine 
trees grown especially for the production 


of resins and turpentine. The category 


should also be used to include such 
perennial crops or cultivations grown 
without rotation as sisal and manila 


hemp, but sugar cane or alfalfa, although 
grown on the same piece of land for a 
recorded 


number of vears, should be 


as growing on cropland. 


4. CROPLAND 


(a) Continual and rotation crop- 
ping (dark brown) 


(b) Land rotation (light brown) 


Cropland will include both plowed 
land and land cultivated by hand. By 
continual crops we mean, for example, 
rice, which is often the only crop grown 
year after vear on the same land, also 
sugar cane and such 


mono-cultural 
crops as wheat. By rotation crops we 
include those grown in a fixed or variable 


rotation, including fodder grass, clover, 
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and alfalfa, which may occupy the land 
for two or three years. Crop rotation 


includes ‘‘current fallows,’’ that is land 
which is rested for a short period (not 


All the above 


are to be shown in dark brown. 


exceeding three years). 


By land rotation we understand the 
system whereby cultivation is carried on 
for a few years and then the land allowed 
to rest perhaps for a considerable period 
before the scrub or grass which grows 
up is again cleared and the land re- 
cultivated. In such areas, however, the 
farms or settlements from which cultiva- 


tion takes place are fixed and_ the 
cultivation of the land is the dominant 
occupation. The secondary growth 


which is allowed to appear has little or 
no economic importance. This is in 
contrast to the forest with subsidiary 


cultivation mentioned later. 


PASTURE 
(MANAGED OR ENCLOSED) (light green) 


5. IMPROVED PERMANENT 


This is a type of land use well under- 
like New Zealand 


and Britain where controlled grazing is 


stood in countries 
carried on in small enclosed fields, the 


grass being managed by manuring, 
sometimes by reseeding, by liming, or in 
other ways. Often the grasses, including 
clovers, have been introduced so that 
the 


land of this sort is grazed; some is cut 


pasture is not ‘“‘natural.’” Some 


for hay or dried grass. In other coun- 


tries, such as the United States, this 
category is less distinctive but would 
include land such as the intensively 


stocked grasslands of the Dairy Belts. 


6. UNIMPROVED GRAZING LAND (orange 
and yellow) 


This may be described as extensive 


pasture or range land. It may be en- 


closed in large units but is not as a rule 
in small fields. It is not fertilized or 
deliberately manured though it may be 


periodically burned over. The vegeta- 
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that which is native to the 


locality although the characteristics of 


tion is 


the vegetation have often been modified 


by grazing or occasionally by the 
introduction of non-local plants. 

A great range of vegetation is in- 
cluded, from tropical savanna to arctic 
tundra, and as far as possible the type 
of vegetation should be described on 
the map or in accompanying notes. 
For example, this category will include 
with scattered 


savanna (or grassland 


trees where the grass is dominant), 
tropical grassland (e.g., llanos), steppe 
land, dry and short 


pampas, grass 


prairie. The category will also include 
such range lands as bunch grass and 
sage brush and creosote bush, as well 
as the vegetation of the High Veld and 
the South Africa. It 
include heather moorlands 
heath 


Europe. 


Karoo of will 
the 


lands 


and 


and grass moorlands of 
It is clear that special care 
taken to 


highly varied types. 


must be distinguish these 


There are many areas of such land 
which at present are not used though 
they differ but little from those used 
for grazing in other parts of the world. 
This the 


color, orange for used and vellow for 


difference should determine 


unused land. 


7. WOODLANDS (different shades of green) 


korest and woodland will be found to 
differ very greatly from one part of the 
world to another. The main categories 


suggested refer to the morphological 
character of the forest, independent of 
the age of the trees. 

(a) Dense. Forests where the crowns 
of the trees are touching. 


Where 


not 


(Dark green. 
the crowns. of 


the 


(b) Open. 


the trees do touch and land 


between is occupied by grass or other 


ground vegetation. Where, of course, 


the trees are very sparse such land 
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comes into Category 6, Grazing Land. 
(Medium green.) 

(c) Scrub is used to designate vegeta- 
tion such as the maquis of 
North 
and mulga of Australia, and the acacia 
thorn scrub of Africa and India. (Olive 


Europe, 


chaparral ot America, mallee 


green.) 
(d) Swamp forests, both fresh water 
and tidal (mangrove). 


(e) Cut 


(Blue green.) 


over or burned over forest 


(Stippled 


with the green of the respective color.) 


areas not vet fully reclothed. 


({) Forest with subsidiary cultivation. 
(Green with brown dots.) 

(i) Shifting cultivation, where patches 
of land are cleared for cultivation from 
time to time, usually, but not always, 
by wandering tribes. 

Somewhat 
the 
system, for example in parts of eastern 


(i1) lorest-crop economy. 
similar to shifting cultivation is 


Canada, where holdings consist mainly 
of woodland but where some cultivation 
is carried on subsidiary to the working 
and management by replanting of the 
forest land. 

The 


open, scrub, can usually be distinguished 


type ol forest, whether dense, 


by symbols as follows: (e) 


evergreen 


broad-leaved, (sd) semi-deciduous, 
(d) deciduous, (c) coniferous, (m) mixed 
coniferous and deciduous. In addition, 
in many parts of the world it should be 
possible to name the dominant spec 1es 
or groups of trees and indicate the type 
of undergrowth. It may also be possible 
to indicate in broad outline where forest 


land is being commercially exploited. 


§. SWAMPS AND MARSHES (FRESH AND 


SALT-WATER, NON-FORESTED) (b]ue) 


9. UNPRODUCTIVE LAND (gray) 


A great variety of land is included in 


LAND 


UsE SURVEY 


uw 


this category. Considered in relation 
to land use it appears bare, and though 
it may support lowly forms of plant life 
it is essentially unproductive. Barren 
mountains, rocky and sandy deserts, 
moving sand dunes, salt flats, and ice- 
fields are examples. Potential use, such 
as land capable of irrigation, may be 
indicated and considered in the memoir, 
but it is the 


present position which 


should be mapped. 


IMPORTANT NOTE 


Where land falls into two categories, 
as olive groves with cultivation of wheat 
between the trees, this should be indi- 
cated by a combination of the appro- 


priate colors. 


(CONCLUSION 


The work of the Commission is not 
vet finished. The Commission will try 
to arrange for a number of pilot studies 
to be made under various environmental 
conditions in order to be able to show 
examples when the report is brought 
before the next International Geo- 
graphical Congress, which will be held 
in the United States in the summer of 
1952. The Commission also hopes to 
be able, before the time of that meeting, 
to have definite proposals with regard 
to the proposed set-up and its financing. 

lor myself the results of the meeting 
ol the have been 


(‘ommission most 


gratifying. It gave definite form to the 
ideas | expressed at the Lisbon Congress 
and the great codperation of those who 
did the work as well as their approval 
belief that 


a chance to 


has ever strengthened my 
we geographers will have 
show that our approach and discipline 
world scale to the 


can be used on a 


benefit of mankind. 








COTTON CHANGE IN ALABAMA, 1879 1946 


J. Allen Tower 


Dr. Tower is Professor of Geography at Birmingham-Southern College. 


Ile 1s the author of several articles dealing with his areas of specializa 


tion, the Near 
August, 1948. 


Kast and the 


OR about a 


cotton 


a half, 
most 


and 
the 


century 


has been im- 

portant cash crop for American 
farmers. Beginning with Eli Whitney’s 
the 1793, 
rapidly 
throughout the South so that the United 


invention of cotton gin in 


cotton production expanded 
States became the only important cotton 
As late as 1891, this country 
three-fourths of 
1916 its 
three-fifths, 


exporter. 


produced the world 


was down to 
1933 half. 
It has remained below half ever since. 
1920 to 1945 


decreased 32 per 


crop; by share 


and by under 


From our production 


cent, while foreign 


production increased 68 per cent. As a 
result of these production changes, the 
export market for American cotton has 
declined sharply; we exported two-thirds 
of our crop in 1910, but during World 
War II only an eighth. 

Consequently, our cotton growers 
have been forced to look primarily to 
the domestic market for an outlet. In 
this market, however, there is increasing 
competition from paper and synthetic 
fibers. In the form of kraft bags, facial 


tissues and handkerchiefs, napkins and 


towels, paper consumption expanded 


from 500,000 tons in 1929 to 1.1 million 


in 1943. Production of the chief 
synthetic, rayon, expanded from 10 
million pounds in 1920 to 724 million 


in 1944, and now rayon yarn‘is cheaper 


American 


South. Vanuse ript received 
than cotton varn.' Now also on the 
market are many newer. synthetics, 


nylon, Aralac, 
Vinyon, and fiberglass. 


notably 


\ elon, 


Saran or 


Foreign cotton and domestic sub 
stitutes compete with our cotton on 
both a price and a quality basis. In 


order to withstand this competition, the 
American cotton industry faces a major 


overhauling in both its production and 


its manufacturing processes. Theo- 
retically, the producer of any com- 
modity in such a situation has four 
possible major solutions: (1 he can 


expand its market by finding new uses 
and outlets; (2) he can reduce its pro 


duction to suit the curtailed market; 
(3) he can reduce its production costs 
so that it can better compete on a price 
basis; and (4) he can improve its quality 
so it can better compete on 
basis. This analyzes 
2, 3, and 4, Alabama 


ample, to find the trends and to see 


a quality 
paper solutions 
with as the ex 
how well these methods are solving the 


problems. 


( URTAILMENT 


Of the three possible solutions here 
considered the one most publicized has 
been the decrease in cotton acreage and 
production. Little attention, however, 
has been paid to the detailed character 
effects of this decrease. In 


istics and 
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Alabama, as elsewhere in the South, weevil control measures brought produc- 
there have been major changes in tion back to between 1,000,000 and 
acreage, production, and localization. 1,631,000 bales from 1925 to 1938. The 


State Trends. The trends in Alabama effect of the declining export market 


cotton acreage, production, and crop and of the resultant A.A.A. control 
value are shown in Figure 1 for the period program clearly shows in the acreage 
1879 1946. With recovery after the decrease since 1930; in 1945 
Civil War, a long continued period of 1 


only 
379,000 acres of cotton were harvested, 


expansion set in, reaching a peak of the smallest acreage since 1869 and a 


3.833.000 acres otf cotton harvested in decrease of 64 per cent from the 1911 
1911 and 1,748,000 bales produced in peak Despite the major decline in 
1914 The effects of the boll weevil, acreage, the produ tion decrease has 


which arrived in Alabama in 1912, show been less, only 47 per cent from its 


clearly in the reduced acreage and 1914 peak to 1945, and has fluctuated 
production that followed. The boll more irregularly; this contrast has been = 


weevil alone was responsible for a 27 the result of increased per acre yields < 
per cent decrease in per acre vield during (Fig. 5) and varying weather and pest 


the period 1915-1923, but caused only a conditions. Fluctuations in the value of ’ 


10 per cent decrease in the period 1924 the cotton crop, shown in Figure 1 for 
1929.2) Cotton acres harvested dropped 1910-1946, correlate fairly 


to 2,033,000 in 1917, then slowly in changes in 


closely with 


production; however, low 


creased again to 3,582,000 in 1930. prices in the 1930's resulted in a dis 


Production in 1917 was only 515,000 proportionate decrease in value, while = 


bales, the smallest crop since 1871. Boll high prices during World Wars It and If 





1000'S oF 
ACRES OF 
BALES 


icles 
4000 — 


ev72 


. 


“I 
- ACRES HARVESTED 





Fic, 1 Trends in Alabama's cotton acreage, production, and crop value, 1879-1946. Note the 
reductions caused by the boll weevil (191 13) and by the A.A.A, crop restriction program of the 
1930 Sources \la. Ag. Iext. Service 
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caused a disproportionate increase in 
value (for the price trend, see Fig. 5). 
Today in Alabama, therefore, cotton 
acreage the level 
reached in the early 1870's, while pro- 
duction 


has decreased to 


has decreased to that at the 
turn of the century. 

Localization.—The State trends shown 
in Figure 1 have naturally varied within 
the different parts of Alabama. During 
this period there have been significant 
shown in 


changes in localization, as 


Figure 3 (see Fig. 2 for regional and 
county locations). 
In 1879 cotton production was dom- 


inated by a single area, the Central 


LAUDERDALE } 


a 
WASHING-) 
TON 


ay 


moBice / 





Fic. 2. Alabama's type-of-farming regions: 
I—Tennessee Valley; I1—Sand Mt.; I11—Upper 
Coastal Plain; 1V—Industrial District; \—-Coosa 


Valley; VI—Talladega Mts.; VII—Piedmont; 
VIII—Black Belt; IX—Piney Woods; X—South 
Central Coastal Plain; XI—Wire-grass; XII 

Gulf Coast. (After Alvord, Crosby, and 


Schiffman. ) 


Cotton Belt; there cotton was planted 
on from 10 to 23.7 per cent of county 
areas. This was a zone about 75 miles 
wide whose nucleus was the Black Belt 
but which also extended into adjacent 
counties of the Upper and Lower Coastal 


Plain and of the Piedmont. It is note- 


worthy that this Central Cotton Belt 
extended into the poorer soil areas, 
showing that the dominant’ cotton 


culture of the Black Belt and the avail- 
able water transportation on the Tom- 
and Chattahoochee 


bigbee, Alabama, 


rivers had, in more in- 
the 


Was a 


part at least, 


did 


In the Tennessee Valley 


fluence than the character of 
soil. 
second area of concentration producing 
about 12 per cent of the State crop; there 
Madison County, with 14.1 per cent of 
its area in cotton, was the leader. In 
the Coosa Valley there was also a minor 
concentration in the lowlands parts of 
six counties, where about 8 per cent of 
the State crop was grown. 

By 1909 Alabama had nearly reached 
its Maximum acreage, and cotton culti- 
vation had spread much more widely 


over the State. All but three of the 
counties had increased their cotton 
acreage, and all but twelve planted 


cotton on 5 per cent or more of their 


area. As a result of these increases 
(60 per cent in acreage, 69 in produc- 
then 11.4 
per cent of the State’s area as compared 


with 7.1 per cent in 1879. 


tion), cotton was grown on 


New areas of 


concentration had also developed. The 
old Central Cotton Belt still led with 
a greater cotton acreage than betore, 


but it produced less than half of the 


State crop. Montgomery County, with 


30.6 per cent of its area in cotton, was 


the center of this belt. The second area 


of concentration was a new one, the 


Wiregrass of the southeast. This region, 
formerly known as the “cow counties” 
because of its pioneer open range live- 


stock and subsistence economy, had 
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1I909:STATE 114% 
1879: STATE 71% 


% AREA IN COTTON 


1944:STATE 4.2% 





Fic. 3. Localization of cotton production: 1879, 1909, 1944. Note the shift from central and south 
to north Alabama. (Source: U.S. Census data.) 
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expanded its cotton acreage to produce 
a fifth of the State crop. The Tennessee 
Valley had increased its acreage, but 
ranked 
third with 9 per cent of State produc- 
tion. 


less than elsewhere, so that it 


The Coosa Valley was likewise 
an area of expanded acreage but pro- 
the State 
Expansion had occurred in most 


duced only 5 
total. 


per cent of 


of the rest of the State, but production 


was still minor. These changes in 
production were the result’ primarily 
of three factors: population had _ in- 


creased two-thirds, railroad develop- 


ment had opened up new areas not 


located near water transportation, and 
the increasing use of fertilizers permitted 
profitable cotton cultivation in the poor 
sandy soil areas. 


By 1944 major changes had occurred 
in cotton localization. The former 
areas of concentration in Central and 


South Alabama exist no longer; only 
nine counties in the Black Belt, Wire- 
grass, and Piedmont regions still have 
as much as 5 per cent of their atea in 
cotton. The magnitude of this change 


is illustrated by Montgomery County 
in the Black Belt and Dale County in 
the Wiregrass. Montgomery, which in 
1909 had 30.6 


cotton, now 


per cent of its area in 


has only 3.5 per cent so 


planted; for Dale, the percentages are 
16.9 1.8. 


now gets 57 per cent of its income from 


and Montgomery County 


livestock and livestock products and 
only 24 per cent from cotton, while 
Dale County gets 46 per cent from 
peanuts, 15 per cent from livestock and 
products, and only 12 per cent from 
cotton. Today, South and Central 


Alabama have been replaced by North 
Alabama as_ the belt. 
Approximately 30 per cent of the State 


major cotton 
crop is produced in the Tennessee Valley 
cent in the Sand 
Here the only 
counties planting over 10 per cent of 


and 1 5 
Mountain 


region per 


region. are 


their areas in cotton; Limestone County, 


with 17.4 has the 


per cent, major 
concentration. 
Percentage Change 1909-1944.--The 


this 
thirty-five vear period and their areal 


magnitude of these changes in 


trends are more clearly shown when 


mapped on a percentage basis (hig. 4). 


The decrease of 63.2 per cent in the 
State’s cotton acreage is concentrated 
in the southern three-fourths of the 
State, where every county shows a 


decrease except for Mobile, a very minor 
producer. The greatest decreases were 
in the Lower Coastal Plain regions, the 
Black Belt, the 


In North Alabama acreage still shows 


and lower Piedmont. 
increase in five counties of the 
Valley Sand Mountain 
regions, although two of these showed 
slight decreases during World War II. 


Here then is the only area in the State 


a net 


Tennessee and 


showing continued acreage increases. 

In cotton produc tion the ¢ hanges are 
much more complex because of the 
major increases in yield, 


per acre 


Despite the 63 per cent decrease in 
acreage, the State cotton crop decreased 
only 14.4 per cent. Here too, with two 
minor exceptions, decreases occurred in 
every county of the Piedmont, the Black 
Belt, the the 


Coastal Plain. In half of these counties 


and regions of Lower 


during World War II, increased per 
acre yields resulted in slight increases 
in total output. With the above two 
exceptions, increased total production 
centers in the Tennessee Valley, Sand 
Mountain, and Upper Coastal Plain 


regions. Production doubled in nearly 


every Tennessee Valley and Sand Moun 


tain county. In these three regions, 
therefore, lies Alabama’s cotton belt 
today. 

Effects. The use of the curtailment 
solution has thus reduced Alabama's 
cotton acreage by 63 per cent and its 
output by 14 per cent. In the process 
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of adjusting to these decreases, as well 
as to the problem of pests, the centers 
of cotton production in the State have 
shifted from Central and South Ala- 
bama to North Alabama. In so doing, 
a major problem has developed, that 
of finding a profitable use for the remain- 
ing cropland. Peanuts in the Wiregrass 
and livestock in the Black Belt regions 


Ala- 


made 


have been partial solutions, but 


bama agriculture has not 


vel a 


STATE 632% 


A COTTON ACREAGE 
CHANGE 


hic. 4 


been the 


Percentage change 


In cotton acreaye 


Major 


area of ine with decrease 


data 


reas 
>. Censu 


satistactors 


This 


to 


readjustment. same 


problem ol 


readjustment curtailed 


acreage and production is South-wide 


and has led to a number of interesting 


Variants in seeking the solution. Ex 
treme versions are represented by the 
work of Killough and Cameron.? DD. T 


Killough, of ‘Texas 


the \ericultural 
kxperiment Station, began in 1940 to 


develop a cotton-less cotton, 


a variety 


in which the vield of cottonseed would 
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be doubled or quadrupled and the yield 
of lint radically reduced; such a crop 
would be grown for its oilseed, not its 
Dr. Krank 
at the University of North Carolina, has 


fiber. Kk. Cameron, chemist 
been working on the problems involved 
in harvesting the whole cotton plant 
(stalk, 


a 


lint, seeds, etc.) and using it as 


source of chemical cellulose; his re- 


search has progressed far enough so that 
in 1944 the North 


Carolina Planning 


STATE 


14.4% 


B. COTTON PRODUCTION 
CHANGE 





and production, 1909-1944, 
centering in central and south 


North Alabama has 
\labama. Source: 


Board 


much Federal assistance (over 105 laws 


took up the project. Despite 


enacted and about billion dollars 


two 
spent), readjustment to the curtailment 
still 


\labama and in the South.$ 


solution is, therefore, in process, 


both in 


PRODUCTION COsTS 


Although 


has been most public ized, it isa defeatist 


the 


curtailment solution 


method which involves much tinkering 
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politically with our economic system; in 
fact, some people fear it will establish a 
political which will 
perpetuate itself more than is needed. 


‘vested interest”’ 
Historically, this method has been used 
with other crops, and some, like indigo, 
vanished Al- 
the approach, 
curtailment is realistic, in the long-term 


have from our. fields. 


though, in short-term 
approach, the method of reducing pro- 


duction basic 


costs is a much more 
attack upon the problem of competition. 
Lower production costs would permit 
the price of American cotton to drop 
to the world price level, a level at which 
it could better compete with the syn- 
thetic fibers as well as with foreign-grown 


cotton. 
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regional variations. Within Alabama 
are parts of three of the fourteen cotton 
production areas of the United States: 
Coastal Plains, Piedmont, and Eastern 


Hilly 


vear 


Areas. Although for any given 


local conditions of pests and 


weather may cause reversals in cost 
relationships, vet for the ten-vear period 
the Coastal Plain had the highest cost 
and the Hilly areas the lowest for these 
three areas. During this period produc- 
the national 


average in three vears for the Coastal 


tion costs were below 
Plain, in five vears for the Piedmont, and 
in seven vears for the Hills areas; the 
latter was above the national average 
in one vear only. It will be seen, there- 


fore, that the shift in cotton production 


TABLE I 


ESTIMATED COST OF 


United States 

Alabama... 

Region: 
Coastal Plain» 
Piedmont. . 
Eastern hilly areas‘ 
River-bottoms4, 
Western dry areas® 


*Source: USDA, Agricultural Statistics, 
a For upland cotton only, 1941-1944. 
b East of the Mississippi River. 


PRODUCTION OF 


1935 


Cotton, 1935-—-1944* 


1944, Table 98: 1946, Table 103 


c In Tennessee, Mississippi, Alabama, Georgia, North Carolina 


d Of Mississippi, Arkansas, and Red rivers. 
e In western Texas and Oklahoma, eastern New Mexico. 


Cost of Production.—Each year the 
United States Department of Agricul- 
ture estimates the cost of production 
of cotton for each producing state and 


region (see Table I). During the ten- 
year period 1935-44 Alabama _ costs 
were below the national average six 


times and above four times (1939-42); 
2.8 
This 


effect of 


but for the period the average was 
per cent above the national one. 
State the 


average conceals 


Net Cost Per Pound of Lint, Including Rent of Land 

Average Average Average® 10442 

7 1938-40 1941-43 

cents cents cents cents 
10.2 9.6 12.7 16.6 
9.4 1.7 13.1 14.8 
9.3 11.6 14.5 15.8 
10.2 9.7 13.7 15.8 
9.4 9.2 10.8 14.4 
8.1 7.6 10.0 15.1 
10.6 10.7 2.9 16.4 
from South and Central Alabama _ to 


North Alabama is in part a shift from 
higher cost to lower cost areas. 

For purposes of comparison, Table | 
also includes data for two other areas. 
Missis- 


sippi, Arkansas, and Red rivers con- 


The river-bottom lands of the 


sistently rank as the area with the 


lowest production cost in the country; 


this is the area which produces currently 
about a quarter of the American crop. 
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The Western dry areas, in western Texas 
and Oklahoma and eastern New Mexico, 
however, had an average cost for this 
period slightly above the national one, 
but were below it in five of the years. 

Cost of production varies not only 
with area but also with volume of pro- 
duction. A Department of Agriculture 
1934 it 
cents per pound to produce cotton on 


study reports that in cost 15 
land vielding only 100 pounds per acre, 
but that this cost dropped to 9 cents 


with 200 pound yields, 7 cents for 300, 


6 cents for 400, 5 cents for 500, and 
4 cents for 600 pound vields. Although 
specific costs vary annually and_ re- 


gionally, this same general relationship 
continues. ° 


A program of reducing production 


costs is a necessity for Alabama, there- 


fore, not only so that it 


better 
compete with foreign cotton and domes- 


may 


tic synthetics but also so that it may 


FG 5. 


Service. ) 


ALABAMA, 


Trends in cotton yield, price, and fertilizer use in Alabama, 1910-1946. 
tions, there is a distinct upward trend in vield and in the use of fertilizers. 
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have a better competitive relationship 
with other domestic production areas. 
This program has two major phases: the 
development of higher per acre yields 
and the reduction of specific costs 
through mechanization. 


Iligher Yields. 


cotton yield per acre in Alabama, as 


The trend in average 


shown in Figure 5 for the 37-year period 
1910-1946, is definitely upward. During 
this period there was much fluctuation in 
vield from year to year according to 
and 
the 


weather, conditions. 
the 


five years was 196 pounds, for the last 


pest, other 


Nonetheless, average for first 


five 292 pounds; this was an increase of 
49 per cent. The lowest yields came in 
the decade 1915 
the 


1924 because that was 


initial time of the boll 


weevil in- 
festation and the resultant necessity to 
re-shape cotton production. Heavy 


infestation cut yields to 95 pounds in 


1916 and 93 in 1923, the lowest since 


R PER 


1940 





Despite fluctua- 
(Source: Ala. Ag. Ext. 
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before 1867. 
the growth of early-maturing varieties 


With the change-over to 


and to the use of insecticides and other 


control measures, yields once more 
increased and reached the highest on 
This 
the 


result of the growth of improved varie- 


record in 1944 with 339 pounds. 
upward trend has been primarily 


ties, the use of better cultivation and 
control measures, and the increased use 
of fertilizers. This upward trend has 
not vet reached its peak, for the Ala- 
bama Agricultural Extension Service 
now seeks the production of a bale or 
more of cotton per acre. 

On a county basis this aim has nearly 
achieved in 


been a few places, since 


there are extreme variations regionally 


in vield (see Fig. 6). In 1879, when 
the average State yield was only 143 
pounds per acre, the range on a county 
basis was from 109 pounds in Dale, 
Geneva, and Henry counties in the 
Wiregrass to 219 in Baldwin County. 


Since the latter was a minor producer, 


the true leaders were Cherokee and 
Etowah counties in the Coosa Valley. 
The lowest vields were mainly in the 


Central Cotton Belt and the Wiregrass. 
By 1909 little 
average State yield, which had increased 


there was change in 
to 151 pounds per acre, and in range on 


a county basis, which varied from 99 
pounds in Greene County in the Black 
Belt to 210 pounds in Mobile County, a 
minor producer. The old cotton areas 


of the Black Belt the 


Valley had the lowest yields, while the 


and ‘Tennessee 
Wiregrass and the hilly parts of North 
Alabama had the highest. This reversal 
of status for these latter was the result 
of the use of commercial fertilizer. By 
1939 the effect of the readjustment to 
State 


average yield was up to 182 pounds per 


the boll weevil is clearly shown. 


planted acre, but with a range on a 


county basis from 66 pounds in Perry 


County in the Black Belt to 421 pounds 


Sand Mountain 
The lowest vields were in South 


in De Kalb in the 
region. 
and Central Alabama, the highest in 
the Sand Mountain, Tennessee Valley, 
and Coosa Valley regions. In the next 
five years, however, a remarkable change 
1944 the State 


vield was 346 pounds per planted acre, 


occurred. In average 


the best on record and an increase of 


90 per cent over 1939. Every county 
averaged better than 200 pounds, the 
lowest being 206 in Bullock County in 
the Black Belt. North Alabama in the 
Sand Valley 
regions continues to lead the State, with 


$85 


Mountain and Tennessee 


a maximum yield of pounds in 
Lawrence County and 484 in Cullman 
County. The State has not been able 
to maintain this high an average, since 
vields per planted acre dropped to 322 
pounds in 1945, 256 in 1946, and 291 
in 1947, 


the State can maintain per acre yields 


but these figures do show that 


much higher than those of a decade 


vO. It 


ag is also clear that the shift in 


from 
North 


Irom areas of 


cotton and 
South and 


Alabama is a 


acreage production 


Central Alabama _ to 
shift low 
vields to those of high yields. 


Although 


partly the result of plant-breeding work 


these higher vields are 
and the use of improved cultural prac- 


tices, they are very directly influenced 
by the application of commercial fer- 
tilizer. The Department of Agriculture 
has calculated that, on a national basis, 
the application ol a pound of tertilizer 
the lint 


average of 0.45 to 0.50 pounds, and that 


increases yield of cotton an 
the point of diminishing financial returns 
per pound applied has not yet been 
reached.!° 

The use of commercial fertilizers has 
a history of only about a century in the 
South. the 


Southern market in the 1840's, super- 


Peruvian guano came on 


phosphates in the 1850's, and nitrate 


of soda in the 1880's. Their use ex- 
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re ee) 


SOURCE: THRTENTH CENSUS (1910 


1909: STATE 151.4 


SOURCE: USGAE , MONTGOMERY, ALA 


1939: STATE 182 





ic. 6. Cotton yield per acre, by counties: 1879, 1909, 1939, and 1944. Average vields have 
increased greatly, with the major increase in north Alabama. 


panded after the Civil War: old fields cash crop (cotton) had to be grown in 
had to be used because there was a_ order to secure credit until the crop was 


shortage of labor to clear new fields; the in. Both factors resulted in greater 
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demands on the partly exhausted soils, 
but the use of commercial fertilizer 
permitted the profitable production of 
cotton both on formerly cultivated soils 
and on poor soils in new areas.'! Al- 
though such use of fertilizer began 
before 1880, it had not by then become 
widespread in Alabama; it is estimated 
that in 1876 only 10 to 15 per cent of 


the cultivated acreage was fertilized.'” 


Writing in 1882, 


stated :™ 


Eugene A. Smith 


It may be said, in general terms, that in the 
great cotton-producing areas in Alabama the 
use of commercial fertilizers in cotton planting 
is comparatively unknown. In the regions of 
moderate production the system of returns to 
the soil is more generally practiced, and the use 
of commercial fertilizers is gradually extending 
from east to west, being at its best, however, 
even in these regions, far short of the universal 
practice. In the regions of very small produc- 
tion these fertilizers are also very seldom in 
use 


By 1909 the use of commercial fertilizers 
had become a widespread practice fos- 
tered not only by the fertilizer salesmen 
but also by the agricultural experts; its 
use permitted profitable cotton cultiva- 
tion on the poorer sandy soils of the 
Coastal Plain and of the hilly country 
of North Alabama. 

During the period since 1909, the use 
of commercial fertilizer has continued 
to expand. As shown in Figure 5, there 
were 244 pounds used in 1928 per culti- 
vated acre in cotton. This use dropped 
to 107 pounds in the Depression year 
of 1932, then rose almost continuously, 
to a maximum of 392 pounds in 1944. 
This maximum application in 1944 
obviously had much to do with the 
These 


figures on fertilizer use are per cotton 


maximum yield of that year. 
acre cultivated, although not all cotton 
acreage is fertilized. On a _ national 
basis it is estimated that only 37 per 
cent of the cotton acreage was fertilized 
in 1935-39, and 45 per cent in 1941-43. 
The proportion in Alabama is higher; for 


a number of years, over 98 per cent has 


normally received some commercial fer- 
tilizer. For the cotton acreage actually 
fertilized, the national average rate of 
application increased from 273 pounds 
per acre in 1935-39 to 297 pounds in 
1941-43; in Alabama in 1923 the rate 
per cotton acre was 230 pounds, but in 
1945 it was 420 pounds. 
are definitely higher, and increasingly 
so, but are still below the 600-800 
pounds per acre recommended by the 
Service. The 


fertilizer actually used in any given vear 


These figures 


Extension amount. of 
is normally based on a percentage of 
the gross income of the previous year. 
Use of fertilizer varies within the State 
not only annually but also regionally; 
however, reliable data on a county basis 
are not available to show the magnitude 
of this variation." 

Although the use of fertilizers is the 
chief method by which vields have been 
increased, it is not the only method. 
These other methods will need emphasis 
for the 1948 crop because of the current 
shortage of fertilizers. Among these 
other methods the growth of winter 
cover Crops and 


early planting are 


emphasized. These winter cover crops, 
essentially legumes, are grown to reduce 
soil erosion and to add both nitrogen 
and organic matter to the soil so that 
yields may be higher. 


The principal 
legumes so planted in Alabama are 
the vetches (hairy, smooth, Willamette), 
peas (Caley, Austrian winter), blue 
lupines, and crimson clover. The Exten- 
sion Service has been fostering winter 
legumes for some years; in 1918 only 
1,535 pounds of such seed were planted, 
but in 1934 the amount rose to 6,649,399 
30,000,000 


Since nitrogen is the fertilizer 


pounds and in 1946 to 
pounds. 
material currently in most critical short- 
aye, expansion of these legume crops 
Another 
method of value is early planting. 


will be especially beneficial. 
Tests 
have been made on this relationship 
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by the Alabama Agricultural Experi- 
ment Station.” In a four-year test at 
the Sand Mountain Sub-station an 


average planting date of April 16 yielded 
1,992 pounds per acre of seed cotton; a 
delay of two weeks reduced the yield 
15 per cent, and a delay of four weeks 
At its Monroe- 
ville Field in South Alabama a five-year 


reduced it 20 per cent. 


test showed that an average planting 
date of March 26 yielded 816 pounds; a 
delav of two weeks reduced this 3 per 


cent, but a four-week delay reduced it 


36 per cent. Early planting has par- 


ticular value in reducing boll weevil 


losses. 
Mechanization... Production costs can 


be 


higher yields but also by reducing the 


reduced not only by developing 


labor requirements per acre. To reduce 


these labor requirements mechanization 


is needed to replace hand labor. This 
mechanization has been delayed. both 
because ol the complexity ot cotton 


production and because of the difficults 
in financing the change-over. 
the 


kor these 


reasons cotton 1s last ol 


our vreat 
staple crops to be mechanized, but the 
process is now under way. 

The labor requirements in producing 
cotton considerably 


vary according to 


the 
equipment used (see Table I1). 
the help of only 


the production area and 


tvpe ol 
With 


a mule and the equip- 


ment acre ol 


it can pull, raising an 
cotton requires from 109 to 141 hours 
in the Coastal Plain or the Delta; while 


with the 


Delta it takes only 25 hours, a decrease 
of &2 


complete mechanization in 


cent in needed. In 


per labor 

the High 10 
our crop is raised, conditions are differ 
There the whole boll is “ 


the 


Plains, where per cent of 


ent. snapped” 
that the 


serious problem of 


or harvested, with result 


cotton vin has a 


separating the trash from the lint and 


seed. This method has a far lower labor 


demand. The fact that 


four-fifths ot 
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its cotton production is mechanized also 
improves the region’s competitive status. 

Since the basic experimental work on 
the 
Delta, primarily in the Yazoo Basin, 


mechanization has been done in 


this work must be interpreted and 
applied elsewhere undersomewhat differ- 
ent conditions. There are four main 


operations in cotton-growing: preparing 
and planting the field, cultivating, thin- 
ning and weeding, and harvesting. It 
is of little value to mechanize one opera- 
tion and not the others, for then a peak 
labor demand remains and labor must 
be maintained to satisfy this demand. 
Tractors and tractor-drawn equipment 
(plow, harrow, seeder, cultivator) have 
been available for some time, but owning 
such did not solve the two periods of 
greatest labor need. 


Likewise, such 


has become 


equipment only recently 
available in small sizes like that of the 
Farmall Cub tractor suitable for small 
farms. Today, however, equipment and 
methods exist for solving these two labor 
peaks. 

Thinning and weeding (or chopping 
and hoeing) can now be handled almost 
entirely on a mechanized basis. Cotton 
is planted in rows, but while still im- 
mature needs thinning to leave room 
for the mature plant; this “chopping” 
leaves groups of plants to mature. In 
the Delta this hand process costs about 


85.00 


per acre. There are now three 


wavs to mechanize it. be 


Cotton may 
planted in check-rows spaced in both 
directions, but this method is poor for 


be 


planted in normal rows and later be 


fields subject to erosion. It 


Whey 


cross-plowed, thus opening 


up spaces 
with mechanical equipment; this method 
also facilitates run-off and erosion. The 


third method is to use a flame cultivator 
equipped w ith metal boxes on a wheel; as 
the the 


pati hes of 


wheel rotates, boxes 


cove! 
the 


uncovered plants are burnt up by the 


young while 


plants 
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TABLE Il 


ESTIMATED 


ia Type of Harvesting 
= Equipment Method 
Delta. . l-row mule Hand 
4-row tractor Hand 
4-row tractor 1-row picker 
4-row tractor 
and flame weeder 1-row picker 
Coastal Plain 1,-row mule Hand 
1-row mule Hand 


High Plains 2-row tractor 


4-row tractor 


Snap by hand 
2-row stripper 


*Source: E. L. Langsford, Changes in Cotton Production in War and Peace (1 


p. 24. 


heat from two nozzles burning bottled 
gas fuel. In addition to thinning, the 
fields must be weeded; usually they are 
hoed three times at a cost of about $5.00 
per acre. Use of the flame cultivator, or 
‘“‘sizz-weeder,’’ cuts this cost to about 
50 cents an acre. Since the cotton stalk 
after its early growth is tough and 
resistant to the heat, the heat from the 
two gas jets straddling a row withers 
the grass and weeds but not the cotton.'® 
In Table II the 13 hours per acre cal- 
culated for thinning and weeding with 
the flame cultivator are based on three 
hours for weeding and ten hours for 
hand chopping; thinning with the cul- 
tivator with wheel would 
reduce this ten to one or two hours. 


boxes on a 


The other process of cotton-growing, 
that of harvesting the cotton, is the 
one with the greatest labor requirement 
when done by hand, and it is the most 
all for which to design 
Since 1850 1,800 
patents have been taken out on such, 


complex of 
machinery. over 
but only within the last five years has 
a successful model been on the market.” 
Now the International Harvester Com- 
pany has a model 
costing about $7,000 (tractor and 


picker); few of these are yet in the 


tractor-mounted 


MAN LABOR PER ACRE 


TO PropuceE CoTTon* 


Hours Per Process 


- Prepare Thin Pick or 

Tot Cultivate 
@ and Plant en and Weed Snap 
141.0 10.0 13.0 33.0 85.0 
127.0 5.0 4.0 33.0 85.0 
46.0 5.0 4.0 33.0 4.0 
25.0 5.0 3.0 13.0 4.0 
121.0 15.0 21.0 35.0 50.0 
109.0 2.0 12.0 35.0 50.0 
22.6 8.2 1.4 3.0 17.0 
6.4 0.7 0.7 3.0 2.0 

).S. Bur. of Agric. Econ., F.M. 45, 1944), 


field, but the new Memphis factory plans 
to produce over 1,000 pickers in time 
to help with the 1948 crop. Allis- 
Chalmers hopes soon to market a picker 
based on the Rust Brothers patents, and 
John Deere is working with the Hiram 


Berry patents. In to these, 


addition 
there is another type, the 2-row stripper, 
which is designed for use only in the 
High the bolls all 
mature at one time and the whole cotton 


boll is picked. 


Plains area where 
The International Har- 
suitable for with 


plants on which bolls do not mature at 


vester model, use 
one time, is based on the use of a revolv- 
ing barbed spindle which picks only 
the cotton from opened bolls. Involved 
in the use of the picker is also the use 
of a chemical defoliant, a dust whose 
active ingredient is calcium cyanamide. 
An acre of cotton is dusted with 30-35 
pounds of the defoliant, preferably by 
The 


the dew to stop the life processes of the 


plane. chemical combines” with 
leaf, which soon drops off; the chemical 

with 
When 
the leaves are shed, more light and food 
the bolls, which 
rapidly. This 


losses from boll rot, pests (boll weevil, 


itself is unstable, soon reacting 


the water to become harmless. 


reaches then mature 


more pr ICCSS reduces 
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bollworm, cotton leafworm), and leaf- 
stain of the cuts the 
amount of trash in the mechanically 
harvested cotton.!® 


fiber, and also 
About a week after 
the defoliation, the mechanical picker 
can harvest the field. This mechanically- 
picked cotton contains more trash than 
hand-picked cotton, so rates one to two 
grades lower in quality, currently about 
$30 less value per bale. The greater 
trash content throws a greater burden 
on the gins and necessitates both more 
expensive equipment and more care in 
the ginning process. 

Equipment now exists, therefore, with 
which cotton-growing can be mechanized 
from seed-bed preparation through har- 
vesting. The 
mechanization, 


areal extent of 
the under 
which its use will be feasible, the speed 
with which it will be adopted, its effects 
the South 
vet to be solved, but some information 
about them is available. The National 
Cotton the Department of 
Agriculture, and other interested agen- 


this 
conditions 


upon these are problems 


Council, 


cies held a two-day conference in August, 
1947, in Mississippi to consider these 
problems.'* 

As at present constituted, the picker 
is not suitable for all parts of the Cotton 
Belt, nor is it expected to suit all areas 


As John L. McCaffrey, 


International Harvester 


eventually. 
President of 


Company, stated, it “is best adapted 


to level terrain, to fairly large fields, 
to areas where the plant attains 
fair height and where the vield 
per plant is relatively heavy.’ Most 
cotton in the Southeast is grown 
on small fields, and much of it on 
rolling terrain; however, tests in 


South Carolina indicate that mechaniza- 
tion is southeastern 
In the Southwest, New Mexican 


studies show that its use with irrigated 


feasible in) many 


Areas, 


cotton will be limited. Labor shortages 


are forcing use of this equipment in some 
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areas as rapidly as it becomes available, 
so the next decade will show the areal 
limitations. 

From the technical point of view, 
many studies are needed to set up guides 
for mechanization, guides for at least 
50 different features such as farm lay- 
the per tractor or 
picker, etc., for the different types of 
farms and of farming regions. Acutest 
of all perhaps, is the 
necessity for the farmer to mechanize 
his ‘‘know-how”’; 


outs, crop acres 


these needs, 
radical 
difference between the knowledge needed 
to run a mule-man farm and that needed 


there is a 


to operate and maintain complex ma- 
chinery. The relationships established 
in Reconstruction davs between land 
and labor, capital and management, 
will be greatly changed; one writer even 
calls it ‘‘the removal of the dead hand 
of the cotton economy and plantation 
society the final eman- 
cipation of both white and colored from 


slavery.’’*° 


in short 


These necessary studies are 
now under way, but it will require time 
for the Department of Agriculture and 
the Experiment Stations to work them 
out the 


to the farmers. 


Service to 

Nonethe- 
less, the Department favors rapid 
mechanization. 


and for Extension 


carry them 


One major effect of mechanization 
will be on farm diversification. Cotton 
has the highest per acre return of any 
of our great staple crops; the average 
1932-1941 


for cotton as compared with $13.79 for 


return per acre was $27.97 


corn and $10.32 for wheat.*! However, 
its high labor requirement, especially 
the peak demands, has limited the num- 
ber of acres a man can cultivate. As 
shown in Table III, ten acres of cotton 
under mule-man culture requires 53 per 
cent of the total time available for work. 
the Gulf 


10-hour day 


This time available in Coast 


with 


bad 


States is based on a 


an allowance of 136 davs off for 
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TABLE III 
SEASONAL LABOR NEEDS FOR COTTON IN THE COASTAL PLAIN* 
Hour 
U é 
Year Jan.- Apr May | June | July | Aug. | Sept Oct Vo Dec 
Mar. 
Available for Use 2290 500 190 210 200 210 200 200 200 200 180 
Needed for 10 acres of cotton 1219 105 33 183 200 120 53 105 315 105 0 
*Based on F. D. Stevens, Man Labor Requirements of Some Principal Southern Crops (Ala. Ag. Exten. Service Circ. 


33, 1919), pp. 44-45. 


The 


two labor peaks come in June (thinning 


weather, Sundays, and holidays. 


and weeding) and October. (picking). 
These the the 


which cultivated; in 


are ones which limit 


acreage can be 
actual practice, family labor (wife and 
children) is used to help at these times. 
For years the experts have preached 
but 
periods have not allowed much time for 


diversification, these labor 


peak 


other crops then, unless grown with 


the aid of family or hired labor or grown 
at the expense of a curtailment of the 
On Scott 
Plantation in the Delta, for example, 


most valuable per acre crop. 


5 acres of cotton per able-bodied worker 
the 10.5 
tenant assuming 2.3 workers per family 
With 


labor 


has been norm, or acres per 
children). 
the 
quirement is so reduced that diversifica- 


will be 


(including wife and 


mechanization, however, re- 


tion feasible, unless cotton 
specialty farms remain the norm. 
Another major effect of mechaniza- 
tion will be on the amount of the farm 
Some the 


exodus of the farm population from the 


population. estimates of 


Cotton Belt are as high as 1.5 million 
families or 5-8 million people, especially, 


but not solely, Negroes. International 


Harvester Company did much of its 
test work on the Hopson Plantation 
near Clarksdale, Miss.; on this 4,000- 


acre plantation, 40 skilled and well-paid 
hands now replace the former 130 poor 
that 

in- 


Certain it is 
the 


tenant families.” 


a labor exodus from farm is 


evitable. This exodus started before 
the mechanization, especially during the 
war boom; from 1940-1945 it is esti- 


mated that 1.6 million workers left the 
South for other areas, and many more 
went into Southern manufacturing. In 
Alabama from 1940 to 1945 the popula- 
tion living on farms decreased 342,423, 
On Scott 


example, the average 


or 25.5 per cent. Plantation 


in Mississippi, for 


number of tenant families 1935-44 was 
$50; in 1947 only 610 were left. Such 
conditions exist elsewhere, too. Thus, 


farm mechanization has been largely a 
replacement of labor, not the cause of 
displacement. 
the 


In all probability, how- 
latter 


national problem in the next decade. In 


ever, will become a major 
1947 only 3 to 5 per cent of the cotton 
crop was fully mechanized. 

In Alabama mechanization is just 
In 1945 only 14,668 farms 
had tractors, as compared with 6,822 
in 1940. 
was rapid, under 7 per cent of the farms 
had 1945, and it 
membered that 


beginning. 
Although the rate of increase 
them in must be re- 
tractors and associated 
equipment have been available for some 


Although little 


anization as yet, a few people are doing 


time. there is mech- 
the basic work in practical application. 
Chief of these, perhaps, is Colonel Price 
McLemore on the fringe of the Black 


Belt in 


northeastern Montgomery 


County. Inventor of the flame culti- 
vator, he now operates a fully mech- 
anized cotton farm on which he has 
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raised cotton at a cost of only 8 cents a 


pound. He states that the problem of 
labor displacement is primarily one 
of displacing the farmer’s wife and 
children from the fields to the home 


and the school. Any observer of the 
Southern agricultural scene knows that 
there is much truth in this view, although 
it is not the whole picture. 


Alabama 


rather rolling, 


However, 
but 
especially in the cotton 
belt of North Alabama; the adaptability 


much land is not level 


of the picker to this terrain remains to 
be proved. Another serious problem 
derives from the small average size of the 
Alabama Although in 1945 the 


average size was 85 acres, 54 per cent 


farm. 


of the farms were under 50 acres and 
100 acres or over. In 
North Alabama 


the normal sizes are from 40 to 80 acres: 


only 22 per cent 


the cotton counties of 
that size 


certainly a farm of 


afford 


cannot 


a mechanical picker. Custom- 


picking, as was once the system with 
wheat, has been suggested as the 
answer; Colonel McLemore in 1946 


made $2,660 by custom-picking at $4 
per hour in Montgomery County, and 
believes such use practical.’ Even if 
full 


North Alabama, partial mechanization 


mechanization be not feasible in 


may be. In the Tennessee Valley coun- 
ties, from 10 to 20 per cent of the farms 
have tractors, but in the Sand Mountain 


ones, only 3 to 6 


both 
regions the 1940-45 rate of increase for 


per cent; in 
the 
With limited mechaniza- 


North 


mechanized 


most counties was greater than 
State average. 
tion, can Alabama cotton com- 


pete with cotton? Oscar 
Johnston, past-President of the National 
Cotton Council, believes that such areas 
can compete on a quality basis and that 
small farms in the Southeast will con- 
about 14 per cent of 
fact, he 
siders the quality difference to be such 


that on his Scott Plantation in the Delta 


tinue to harvest 


the American crop. In con- 
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he has the early cotton hand-picked 
and uses the mechanical picker only 
later in the season. The next decade 
will reveal the answer of experience to 
these problems. 
QUALITY 

Although curtailment of acreage and 
reduction in production costs are two 
main lines of attack upon the problem 
third 
solution that is being actively applied 


of cotton, there is a possible 
and which promises to make a distine- 
the 


competitive position of American cotton. 


tive contribution to improving 
This method is that of improving the 
quality of our crop so that it can compete 
on a quality basis. 

Exactly what constitutes cotton 
quality isa matter still subject to change 
the 


points of view of farmer, broker, spinner, 


and amplification. It varies from 


finisher, consumer, and_ technologist. 


four characteristics primarily affect 


length, strength, fineness, and 
the 


quality: 


structure ol fiber wall. These 


characteristics can now be measured 


To the technologist: 


quickly. 


Cotton fiber is made up of a multitude of 













fine, threadlike strands of crystalline cellulose 
glued together by other cellulose molecules 
that are not a part of the crystals, that is, 


amorphous cellulose. These threads are placed 
in the cell walls in a spiral like the strands of 
a rope. 

Although subject to variations caused 
by differences in weather and soils, it 
has been found that varieties character- 
istically producing “‘long fiber tend to 
produce fine fiber.”* Traditionally, 
fiber length and grade have been the 
measurements of quality. Fiber or 
staple length is expressed in 32nds of 
an inch. Grade is based on color, the 
amount of foreign material included, and 


Weather is 


the chief factor influencing color, but the 


the preparation of the lint. 


care used in picking and handling, clean- 
ing and ginning, is the chief influence on 
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the other factors. (Grade is measured 


in six colors and nine classes. Because 
variety is so significant in fiber charac- 
teristics, it is now becoming a marketing 
factor also. 
Staple Length. 
measurement most widely used. 


Staple length is the 
Fifty 
years ago most of our upland cotton 
was late-maturing, with medium to long 


staple. Over the years locally adapted 
varieties of good quality had been 
developed. Pest infestation changed 


The cotton wilt became so 
1899 William A. 


began breeding wilt-resistant cotton, the 


this picture. 
serious that in Orton 
first case in this country of breeding 
plants for disease-resistance. The major 
effect came with the boll weevil, whose 


ravages forced the growth of early- 
maturing varieties. These were brought 
in from the northern fringe of the 


Belt 


season, and the old quality 


Cotton with its. short 


growing 
varieties 


The 


result was a radical decrease in staple 


were abandoned and largely lost. 


length and in other quality factors. 
Since then plant breeders have worked 
on the improvement of staple length, 


uniformity, and other quality items so 


STAPLE LENGTH OF 
COTTON, 


ALABAMA 
1928-1946. 


8 AND LARGER 


1938 1946 


Fic. 7. Staple length of Alabama cotton, 
1928-1946. During these 20 years staple 
lengths of 43” and over increased from 2.5 per 
cent to 98.9 per cent of the crop. 


ut 








(GEOGRAPHY 


that better locally adapted early-matur- 
In 1928 the 
Agriculture began its 


ing varieties can be grown. 
Department of 
annual reports on grade and_ staple 
1929 some 58 
per cent of the crop was 7%” or shorter, 
but in 1935 only 44 and in 1945 only 


7.3 per cent.” 


length of our crop. In 


In Alabama this progress 
been 
1929 
nearly 45 per cent of the Alabama crop 


in increasing staple length has 


remarkable (see Figure 7). In 


was shorter than %’’, and only 2.5 per 


cent was 32” and longer, but in 1946 
there was none under 7%” and only 


1.1 per cent under 73”. The price of 


cotton is quoted on the basis of Widdling 


15/7 


te.» With premiums for grades and 


staples above this, discounts for those 
below it. On this basis Alabama farmers 


were penalized ten million dollars in 


1929 and 1930, but got premiums in 
1945 for the 90.7 per cent of the crop 


which was longer than }2”. In this 
improvement of staple length North 
Alabama leads the State with the 


majority of its production being one 
inch and longer. 
their 


work of improving cotton quality, the 


One-Variety Communities.In 
plant-breeders were quite successful at 
the experiment stations, but they found 
that the farmers were not duplicating 
their results. Their improved varieties 
did not stay improved. This situation 
came about because two different varie- 
ties in the adjacent fields will cross-breed 
that the 
and 


, 
vear’s seed is 


freely so next 


impure, also because seed 
became mixed in cotton gins handling 
whatever varieties were brought to it. 
To solve this problem O. Fk. Cook in the 
1911 Yearbook of Agriculture proposed 
the development of one-variety com- 
munities. The first of these was estab 
lished in the Salt River Valley in 1912, 
but the spread of the idea was slow. In 
1935 only 5 per cent of the American 


crop was grown in such communities, in 
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1937 only 10, but in 1944 the percentage 


was 40.*° 
The Alabama Agricultural Extension 
Service has emphasized this method 


with much the 


success; it explains 


movement thus 2? 


A one-variety cotton Community is an associa- 
tion of cotton farmers in a community, district, 
county, or larger area, served by one or more 
gins, who have voluntarily the 


purpose of standardizing production of 


organized for 
their 


cotton on one improved variety or. strain. 
Selection of the variety or strain adopted ts 
based upon the results of tests which 
show it to be the best cotton for their local 


conditions from the standpoint of vield, quality, 
market demand, and other desirable features 
The members of the agree to 
follow the latest approved methods of culture 
and care of their crop that will tend to increase 
the yield per acre and lower the costs of produc 
tion; to establish a satisfactory plan of regular 
seed renewals, including multiplication and 
distribution to the grower members of pure 
planting seed of the adopted variety at a rea 
sonable price or rate ot exe hange; to bring about 
improvements in harvesting, handling and 
ginning the cotton, and to promote improve 
ments in marketing the cotton and seed, so as 


association 


to realize the largest possible net income from 
the crop. ‘The members further agree to con 
grow the adopted variety or strain 
until comparative tests have shown some other 
variety or strain to be better than the adopted 
variety in the essential qualities and there is 
reasonable assurance of larger net cash returns 
to the growers 


tinue to 


Since 


difficult to get complete membership in 


farmer individualism makes it 
a community, four stages of develop- 
ment or inclusiveness have been estab- 
lished: Jnztial (10-49 per cent of acreage 
planted in adopted variety), /ntermediate 
(50.74 per cent), Advanced (75 99 per 
cent), and 100 per cent. 

It is obvious, therefore, that although 
such communities were originated as 
a device to maintain pure seed locally 
in adequate quantity and at a minimum 
price, their value is not confined to this 
In order to farmers to 


one item. 


get 
establish and develop such groups, the 
business and agricultural leaders of 
organize and maintain a 


effort. In 


an area must 


definite publicity order to 
improve the quality of the cotton pro 


duced, this publicity is also used as a 
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vehicle for the general improvement of 
farm practices in cultivation, manage- 
ment, and marketing, and of ginning 
practices. As 
the Alabama 
Service awards prizes for improvement 
Significantly, this $4,000 prize 


an incentive each year 


Agricultural Extension 


progress. 


money is provided by the Alabama 
Cotton Manutacturers Association and 
the Alabama-Florida Cottonseed Prod- 
ucts Association. 
TABLE I\ 
(GROWTH OF ONE-VARIETY COTTON 
COMMUNITIES IN ALABAMA*® 
oat Vo. of Vo. of Vo. of icvenns 
. Countte Community VUember pri ans 

1931 1 1 
1935 16 21 10,000 
1936 41 74 40,000 
1937 33 66 69,127 
1938 49 110 3,242 170,282 
1939 57 132 6,026 111,587 
1940 63 181 13,068 234,943 
1941 53 232 $2,211 465,122 
1942 56 254 25,836 513,485 
19434 58 282 31,118 565,625 
1944 51 233 34.831 580,863 
1945 54 252 38,144 589.502 
1946 53 262 39.225 610,226 

*Annual Report of the Extension Agronomist, 1946 
\la. Ag. Exten. Service p. 50 

Progress with this program in Ala- 
bama began when the first such com- 


1931. As is 
shown in Table IV, the movement 


munity was established tn 
has 


advanced considerably since then, but 
this development has been subject to 
set-backs. In 1940, communities were 


located in 63 of Alabama's 67 counties, 


but in 1946 only in 53. The number of 
such communities was 282 in 1943, 
but 262 in 1946. Membership dropped 


over a filth in 1942, but then increased 
so that in 1946 it included 18 per cent 
of Alabama The 
cluded continuous 
1946 it 
per cent of the State cotton acreage and 


farms. acreage in 


has shown increase 


except in 1939; in included 35 
40 per cent of the production. 
These communities are not distributed 


evenly over the State (see Figure 8). Of 
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262 


WUMBER BY COUNTY 


STATE: 395 % STATE . 469% 


COTTON ACREAGE IN ADOPTED VARIETIES PRODUCTION FROM ADOPTED VARIETIES: 
% BY COUNTY % BY COUNTY 





Fic. 8. One-variety cotton communities in Alabama, 1946. Despite wide variation locally, 
North Alabama is the major participant in this program which the Extension Service considers to 
offer the state its best hope of staying in the cotton production business. (Source: Ala. Ag. Ext. 
Service.) 
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the 14 counties currently lacking such, 


seven are in the three southwestern 


regions where cotton acreage is scant, 
four are in the Wiregrass, 
Black Belt, and the 
Region. 


the 
Industrial 


one in 
two in 
The proportion of all farms 
included in’ such communities ina 
county is highest in the Tennessee Valley 
and the northern part of the Upper 
Coastal Plain. The i i 
Morgan where 


88 per cent of the farms but over 90 pet 


maximum is in 


ounty they include 
cent of the cotton acreage and produc 
tion. 
ol 


ness to South 


In general, the local importance 


the with near- 


dee reases 
Alabama, the Industrial 
Region, and the Georgia border. There 
is still much need for further expansion 


of this \labama, the 
Extension Service has 


movement 


program in and 


a goal of at least 


one new community in each cotton 


county this 


method offers Alabama its best prospect 


per veal It believes that 


of staying in the cotton production 
business. 
Another aspect of this one-variet, 


movement is the reduction in the num- 


ber of varieties of cotton planted. \l 


though a few heredity lines are con 
tinuous, most cotton varieties have 
only a brief season of popularity. Con 
sequently, such a multiplicity of them 
have been grown at any given time that 
the latest developments were inade 
quately used. The Tenth Census (1880) 
named 58 varieties then grown; only 
six of these were in common use in 
1895, none today. \ study in 1895 
listed 118 varieties grown, of which only 
two were still used in 1925. A 1907 
study listed over 600 varieties, but in 


1925 only 25 


of 


only nine were extensively planted. 


them still existed and 


In 


an effort to concentrate on production 


of a few good varieties, the agronomists 


of this country in 1936 chose 31. as 
standard. In Alabama 50 or more 
varieties were planted in 1930; now 
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there are only three major ones grown, 
In 1946 when the 262 one-variety com- 
munities planted ten varieties, 162 of 
them planted DPL 14, 43 Stoneville 2B, 
Coker 100 Wilt, while the re- 


and 33 


maining 22 communities planted the 
other seven varieties. As a result of 
its variety tests in 1946, the Alabama 


Experiment Station recommends just 
six varieties for the State, only two of 
which are recommended tor the wilt 
areas. 


Maintenance of pure seed is not the 
only important reason for concentrating 
upon a few selected varieties; the textile 
mills are also supporters of this program 
for Since 
the 


two very practical reasons. 


various fiber characteristics have 


been demonstrated to be inherent quali- 


ties of Spe ific varieties, the mills are 
beginning to buy on a variety basis; 
currently about 12 per cent ol their 
purchases are based on four points: 


grade, staple, character, and vartety. An 


added 


chases ts the relation between uniformity 


incentive for such variety 


pur- 


of fiber quality and processing costs; it 
is estimated that two-fifths of the labor 
costs in spinning results from the lack 


of uniformity in the fiber.** 


kxpansion 


of the one-variets 


program will, there- 
fore, facilitate the purchase of large lots 


that 


of uniform quality so processing 


costs will be reduced. Here is a major 
reason for the active support given this 


Alabama 


Manufacturers Association. 


movement by the 


Cotton 


The farmer also makes material gains 


from this program. In Georgia it has 


been estimated that 26,000 one-variet, 
producers in 1939 made $6.50 extra pet 
ol that 1946 the 


38.000 made $25.00 


acre but in 


cotton, 
members about 


more per acre, an average of $400 extra 


The 
Alabama estimates indicate an increased 
10 


per member. more conservative 


yield ot pel 


that 


cent, although it ts 


recognized in most places the 
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increase is greater. At 1946 
prices and yields, this meant an added 


return to the farmer of $8.77 per acre, or 


really 


an average per farmer-member of $136. 
In addition to the return for increased 
yield, there should also be a return 
from the premiums granted for improved 
staple, quality, character, and the uni- 
formity of large lots. These premiums 
are not received to the degree merited. 
Some means of certifying the product is 
needed so that each bale will be properly 
labelled. This is widely recog- 
nized. In 1939 Congress enacted the 
Smith-Doxey Act to provide free class- 


need 


ing service for members of one-variety 
1946, 
a fifth of these communities in Alabama 
did not 1946 the 
Mississippi Seed Improvement Associa- 


communities; in however, over 


use this service. In 


tion sponsored a lint-certification pro- 
gram in which the textile mills are keenly 
interested.** It aims to do the obvious 
the mill with 


reliable information on the variety and 


thing: provide buyer 
the locality where grown for each bale 
of cotton. To do this it is necessary 
that: (1) the cottonseed be certified as 
(2) the cotton be 
ginned in a one-variety gin; and (3) there 


to variety and purity; 


be inspection of fields, gins, storage, and 
processing plants. On each bale a tag 


bears information on variety, year 
grown, grower’s name and locality. In 
1946 the lint 50,000 


so certified, and it is 


from acres Was 
that 
90,000 acres will have been so certified 
in 1947. This 
marketing expense, 


estimated 


method adds to the 


but should more 
than pay off in premium points gained. 
Interest in this Mississippi experiment 


is widespread. 


(CONCLUSIONS 


The 


market 


sharp decline in the export 


the 


competition in 


for American cotton and 


development of keen 


the domestic market from paper and 


synthetic fibers are forcing the American 


cotton production make 


By Government action 


industry to 
major changes. 
our cotton acreage has been reduced in 
an attempt to limit production to that 
needed by the available market and 
price floors have been established. Such 
curtailment, however, has resulted in 
unsolved problems of what to do with 
the former cotton acreage, and through 
its acreage allotment method has partly 
limited shifts in 


regional production, 


although some shifts have occurred; 
furthermore, it has not restored the 
lost export market nor has it solved the 
problem of domestic competition. To 


solve these problems there must be a 
reduction in production costs and an 
improvement in quality. Production 
costs are being cut sharply by higher 


per acre yields and by mechanization. 


Yields have been increased greatly 
through more use of commercial fer- 
tilizers and of winter cover crops, as 


well as by the use of plant-breeding 
work and improved cultural practices 
such as early planting. Complete mech- 
anization of cotton production is now 
possible in suitable areas, but its areal 
limitations are not yet known. It is 
possible that the radical improvement 
in cotton quality through the growth 
of improved varieties and through the 
development of one-variety communities 


full 


pro- 


may enable areas not suited to 


mechanization to remain cotton 
ducers. 
that in the next decade mechanization 


will lead to 


Nonetheless, it seems probable 


an economic revolution in 
the Lower South.” 

This revolution will probably result 
in shifts in centers of cotton production, 
in the reduction of the farm population 
by as much as a third or more in many 
areas, and in considerable diversification 
of farm enterprises in non-mechanized 
areas and perhaps even in the mech- 
This diversification will 


anized ones. 
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lead to greater competition with the 
similar farm products of other regions. 
The exodus of population from the farm 
has already begun and affects propor- 
whites, 


tionately than 


more Negroes 
with many of these Negroes leaving for 
non-Southern destinations. This reduc- 
tion in the farm population is a desirable 
end in itself, for agriculture in the Lower 
South is over-manned and under-cap- 


italized, but the 


process of changing 


from an agricultural way of life to an 
urban one will involve much misery and 
uncertainty for the persons concerned. 
It will also involve a major problem in 
the 


not only in 


employment states 
affected but also perhaps on a national 
scale if the rate of change is sufficiently 


accelerated. The end products of this 


ALABAMA, 


1879 


1946 7 


economic revolution will probably be 
an improved standard of living for the 
the 
creased industrialization in the region 


farmers of Lower South, an in- 
in order to provide employment, an 
increased the non- 
Southern areas to which the displaced 
Negroes 


race problem in 


migrate, and the ability of 
cotton to compete favorably with its 
foreign and domestic competitors in 
price and quality without the necessity 


for Federal subsidy. 
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ECONOMIC PROBLEMS IN THE BENELUX UNION 


Lewis M. Alexander 


Dr. Alexander (Ph.D., 


N January 1, 1948, a 
economic unit came into exist- 
On that dav the Nether- 
Belgium, 


new 


ence. 


and Luxembourg, in 


lands, 


order to strengthen their positions in the 
post-war world, entered into the first 
stage of an economic union, to be known 
as the Benelux Union (Fig. 1). 

The union came as the result of an 
agreement signed in London by exiled 
government leaders during the 


months of World War Ll. 


ment called for the eventual formation 


closing 
This agree- 
ola complete economic union between 
the Netherlands on the one hand and 
the already-existing Belgo-Luxembourg 


economic unit on the other. It 


is the 
purpose ol this article to present some 
of the economic problems which the 
three nations face in then 


now new 


relationship with one another. 


TARIFF UNION 


The first step in the direction ol full 
economic 
tariff 


union was the creation of a 


union between the two = areas. 
This goal was reached on January 1, 
1948. The second stage, entailing the 
unification of excise and turnover taxes, 
1949, 
while complete economic union is sched- 
uled for June 1, 1950. 


tariff 


was to be reached by the end of 


In a union a common customs 


policy is adopted with regard to imports 
from foreign countries; at the same time 
the levying of import duties on goods 


moving between the member states 1s 





Clark University, 1949) conducted his field 
study of the Benelux countries in the summer and fall of 1948. 
now an instructor in geography at Ilunter College, New 


HTle 1s 
York. 


prohibited. The common tariff, which 
effect in 1948, 
represents a compromise between the 
previously high Belgian and the low 
Dutch Although on that 


duties also removed on 


came into January, 


rates. date 


were goods 
moving between the Netherlands and 


Belgium-Luxembourg, import restric- 
tions remained in force, and the free 
interchange ol commodities 


was pre- 


vented. 
CONTRASTS IN ECONOMIES 
The 


union is the present disparity in the 


toremost obstacle to 


economic 
two economies. Belgium, liberated by 
rapidly-advancing Allied armies in Sep- 
tember, 1944, was spared much of the 
destruction which the Netherlands were 
the the Nazis. 
Moreover, Belgium became an advance 


to suffer at hands ot 


base for Allied operations against Ger- 
many and built up a $350,000,000 credit 


which she used to get her economy 


rolling again.' Resuming her industrial 
output as quickly as possible, she was 
able to abandon rationing and price 


controls at and to 


once return to a 


‘free’? economy. 


Conditions in followed 


Luxembourg 
the same general pattern as in Belgium. 
The Dutch, however, emerging from the 
war with a shattered nation, found their 
difficulties multiplied by the removal of 
Germany as a foreign market and by 
the East Indies. The 


had $1.500,000,000 


revolution in 


Netherlands 


over 
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invested in these two areas; and addi- 
tional income was gained through service 
charges, such as shipping and insurance 
fees. 

As a result of this situation, price 
and wage levels in the two areas were 
not even close to one another nor were 
commodities equally available in the 
Netherlands Belgium-Luxem- 
bourg. The Dutch were forced to resort 
to a policy of stringent rationing while 
in Belgium and Luxembourg practically 
Until 
conditions in the two areas are approxi- 


and in 


all articles have been ration-free. 


mately equal, controls must be main- 
tained on the exchange of goods and of 
currency. 


> 
BENELUX 
WATERWAYS 
AND 
PRINCIPAL CITIES / 


“*. CANALS 


CITY POPULATIONS 
@ OVER 500,000 
@ 100,000-500,000 


h 
qh alines 


BRUSSELS 


KILOMETERS 


and 
im- 


Fic. 1. A dense network of canals 
numerous large urban centers reflect the 
portance of the Benelux area. 


INDUSTRIAL READJUSTMENTS 


A second cause for delay in attaining 
full economic the need 
certain industries to adjust themselves 
before they can successfully meet the 


union is for 





shock of competition which will arise 
as soon as trade controls are removed. 
In 1938 the 


nomic unit 


Belgo-Luxembourg 
one of the 
industrial centers of Europe. 
try 


eco- 
was leading 
Its indus- 
combination of 
coal deposits in Belgium and iron ore 


resources in Luxembourg. 


was based on a 
Production 
in that year was sufficient to place it 
sixth in the world in production of pig 
iron, seventh in coal, and eighth in 
iron ore. Belgium was also important 
for her textile, cement, chemical, glass, 
and beer industries. 

Coal deposits are also found in the 
Netherlands in the province of Limburg. 
Holland’s coal and shipbuilding indus- 
tries were well developed before the 
war, but the Dutch have specialized 
more in the production of finished 
manufactures, such as electro-technical 
supplies, toys, and processed foods. 
Dutch production of textiles, chemicals, 
cement, and iron ore is considerably 
below that of Belgium-Luxembourg. 
the Dutch 


to regain 


liberation have 


not 


Since 
their 
pre-war industrial level through recon- 


determined only 
struction of damaged plants, but to 
pass this level considerably by con- 
tinued expansion of their heavy indus- 
tries. The Netherlands are faced with 
a rapidly-growing population which 
yearly adds 40,000 new workers to the 
labor supply, and this surplus can no 
longer be absorbed in agricultural and 
the 
time, the Dutch are suffering from the 


loss of 


commercial enterprises. At same 


valuable 
‘invisible 


pre-war sources ol 


income’ such as revenue 
received from foreign investments and 


An 


domestic industrial production would 


from service charges. increase in 
mean a lessened dependence on foreign 
manufactures and might even provide 
goods for future export. 

Belgian officials contend that indus- 
trialization by the Dutch might well 
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undermine the Benelux program before 
iteven got under way. They point out 
that existing industries in the Benelux 
area are in general of sufficient size to 
serve the needs of all three countries. 
Expansion of Dutch facilities would only 
provide unnecessary competition to Bel- 
gian and Luxembourg concerns. 

The Dutch find themselves in a 
difficult situation. Even if Belgium 
and Luxembourg could supply most of 
Holland’s industrial needs, what could 
the Dutch export to these countries in 
the manufactured 
Imports from Belgium today 


order to pay for 
products? 
would have virtually ceased were it not 
for American credits, and by 1952 these 
credits are scheduled to end. 

The industries in which future com- 
petition may be greatest are. steel, 
chemicals, textiles, beer, and coal. In 
the the 


have strong, well-developed industries, 


first four instances Belgians 
but in the case of coal the positions are 
reversed. Belgium’s coal mines today 
are badly in need of re-equipment. Of 
a total of 168 mines currently in opera- 
tion, 119 are considered to be marginal 
producers’, and the cost price of coal 
in Belgium is considerably higher than 
in the Netherlands. Belgian producers 
are worried that Dutch coal may soon 
be in a position to undersell the Belgian 
variety even in Belgian and Luxembourg 
markets. 

As a result of talks which took place 
between the three countries in January, 
1948, it 


industries no new plants would be con- 


was decided that in certain 


structed or existing facilities enlarged 
until approval had been received trom 
the respective governments. This agree- 


ment covers such fields as iron and 


steel, coal and coke, cement, beer, and 
sugar; but it makes no provision for 
certain branches of the 


textiles and 


chemical industry. 
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COMMERCIAL ADJUSTMENTS 


In the commercial field, competition 
between the Netherlands and Belgium 
the the North Sea 
ports, particularly Rotterdam and Ant- 


involves trade of 


werp. Before the war Rotterdam was 
the greatest port on the European 
continent; in 1938 it handled over 


27,600,000 tons of shipping. 
handled 


Antwerp 
19,700,000 tons of shipping 
during that year and stood third among 
the Continent’s ports. In the same year 
4,600,000 tons of shipping arrived at 
Amsterdam and 1,600,000 tons at Ghent® 


(Fig. 2). 


OCEAN TRAFFIC OF THE 
BENELUX PORTS 
1938 and 1947 
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Fic. 2. Rotterdam and Amsterdam are the 
chief competitors among Benelux ports. (Haven- 
bedrijf der Gemeente, Rotterdam.) 


The essential cause for rivalry be- 
tween the two countries is the struggle 
for Rhine traffic. 
That with its tributaries and 
connecting canals, serves a tremendous 
industrial 


control of River 


river, 
area in 


western Germany, 
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eastern France, and northern Switzer- 
land. Rotterdam’s splendid location 
on the Lek River, one of the branches 
of the Rhine, has helped that city to 
attain first rank as a port for the trans- 
shipment of cargoes from river barges 
The harbor 
is joined with the North Sea by the 
17-mile long New 


into ocean-going vessels. 


which 
allows the largest ocean vessels to pass 
up to the docks without the incon- 
venience of bridges and locks (Fig. 1). 
Antwerp, at the head of the Scheldt 
with the Rhine 
by a canal which lies across Dutch 
territory. 


Waterway, 


estuary, is connected 

The port is actually a full 
day’s journey removed from 
the Rhine than is Rotter- 
The Belgians have partly com- 
pensated for this disadvantage by the 
construction of a vast railroad network 
to 


farther 
hinterland 
dam. 


connect their port not only with 
Germany, but with the industrial areas 
of central and southern Belgium as well 
as with those of Luxembourg and 
eastern France. 

Since the close of World War II the 
pattern of trade in the Benelux ports 
has radically changed. In 1944 the 
Nazis set out to demolish completely 
Rotterdam’s harbor. Docks and equip- 
ment were blown up and ships were 
sunk in the As a 


result the port has until recently been 


individual basins. 
physically unable to handle the pre- 
war volume of traffic, even if that volume 
were to return. Harbor officials predict, 
that the 1949 
Rotterdam can again take care of up- 
wards to 30,000,000 tons of shipping 
per year. 


however, by end of 


the 
relatively undamaged, and the port 


Antwerp emerged from war 
was used by the Allies as a supply base 
during the winter of 1944-45. Since 
that time continued 
prosper, partly as a result of the eco- 
nomic revival of the port’s hinterland in 


business has to 
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Belgium, France, and Luxembourg. In 
1947 Antwerp handled 16,600,000 tons 
of shipping, while in the same year 
Rotterdam accounted for only 9,800,000 
tons. 


Rhine 


a large measure, responsible for this 


Decline of River trade is, in 
reversal of positions between the two 
great ports. In 1938, thirty-twe million 
tons of German cargo passed through 
the harbor of Rotterdam, while in 1947 
only 4,300,000 tons were handled there. 
that 


marked increase in this traffic. 


Since year there has been no 


Allied 
occupation authorities, in the interest 
of thrift and efficiency, have been using 
Hamburg and Bremen to handle most 


of Germany’s maritime trade. Officials 


in the Netherlands and Belgium are 
hopeful that with improved political 
and economic conditions in’ western 


Germany there will be a tendency to 
redirect the 
the 


shipping from German 


industrial areas toward Benelux 


harbors. 
In the light of changing conditions, 
the Rotterdam’s future 


question of 


remains a serious one. Before the war 
75 per cent of cargoes handled there 
the 
mostly with Germany.* 


were engaged in transit trade 

Therefore, the 
prosperity of the port is closely bound 
up with Germany’s economic future. 
than 20 


handled at Antwerp were engaged in 


Less per cent of the cargoes 
transit trade with Germany, but that 
city also considers itself a Rhine port. 
the Rhine the 
Scheldt have long been a bone of con- 
the Netherlands 
Belgium, and the problem today is far 


from settled. 


Connections from to 


tention between and 


Amsterdam is also counting on an 
increased volume of Rhine trade in the 
future. A new canal is in the process 
that 


When completed, this 


of construction between harbor 


and the Rhine. 


waterway will actually bring Amster- 
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FOREIGN TRADE 


The Most important Countries of Destination 
1938 
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The contrast between 1938 and 1947 Benelux export destinations shows a marked decline 
in the importance of Germany. It also shows an increased trade between the Netherlands and 
Belgium-Luxembourg. (Based on ‘‘Comparative Data Concerning the Economic Development 


of the Netherlands and Belgium-lLuxembourg,”’ Netherlands Information Service, New York, 
1948, Section II.) 
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dam closer to the German frontier than 
Rotterdam is. 

Since World War I has been 
talk of an agreement whereby the Rhine 
traffic the 
Dutch and Belgian harbors on a _ per- 


there 


would be divided between 
centage basis, a procedure which would 
eliminate the cut-throat 


which has characterized 


competition 
past relation- 
ships between the ports. 
1939 an 


which the Belgians would refrain from 


Finally in 
agreement was concluded in 
increasing subsidies on Rhine shipping 
using Antwerp, and at the same time 
Belgium's the 
river traffic would be set at from 18 to 
24 per cent of the total. 


apportioned share in 
The practical 
effects of this treaty were never realized, 
for both nations were soon at war with 
Germany. No attempts at 
coOperation were made until 1948, when 
commissions representing the Belgian 


further 


and Dutch harbors began meeting in 
an attempt to work out some lasting 
solution to the problem of competition. 
The final results of these meetings will 
furnish a demonstration of the genuine 
desire on the parts of the two nations 
to settle the 
which exist between them. 


outstanding differences 

A second commercial question facing 
the Benelux countries is that of foreign 
trade. Before the war the Benelux area 
handled 8.5 per cent of the world’s total 
trade, a fact fourth 
among the great trading nations. With 


the post-war disappearance of Germany 


which placed it 


as a commercial country, the region has 
advanced to third place. 

the 
changes in the export and import pat- 
the 


Figures 3 and 4 show clearly 
terns of 
1938. 


first as a trade partner of the Nether- 


Benelux countries since 


Before the war Germany stood 
lands and second as a partner of Bel- 
The 


collapse 


gium-Luxembourg. (sermans’ 


present economic represents 


a severe drain on the economy of both 


areas. The post-war rise of the United 
States to first rank as an exporter to 
the Benelux nations is, of course, the 
result of America’s wealth in relation 
On the other 


hand, the United States is less important 


to war-ravaged Europe. 


as a market for Benelux products than 
it was in 1938. 

The increase of reciprocal trade be- 
the 
Netherlands is an indication of post-war 


tween Belgium-Luxembourg and 
coéperation, but unfortunately a trade 


balance does not yet exist here. In 
1947 the Dutch imported $193,000,000 
worth of goods from Belgium-Luxem- 
bourg, and exported to them $108,000,- 
Q0OO worth. The deficit of $85,000,000 
was covered largely by the granting of 
American foreign credits to the Nether- 
lands. Until some permanent solution 
can be worked out to the problem of 
uneven trade balances between the two 
unlimited 


cannot take place. 


areas, exchange of goods 


AGRICULTURAL COMPETITION 


The problem of agricultural competi- 
Holland’s 


products to 


tion involves the export of 


horticultural and dairy 
Belgium, particularly to the Flanders 
area. Through scientific management 
and the use of coéperatives the Dutch 
have developed highly-efficient indus- 
tries which are geared to production 
both the 


export 


needs and for 
1938 the total 
of Dutch agricultural exports came to 
over $150,000,000. 
on the 


for domestic 
trade. In value 
The Flemish farmer, 


other hand, is a conservative 
individual with little taste for the high- 
the Dutch. In 


normal times he has little trouble selling 


pressure methods of 
his goods in local markets, but when 
prices begin to drop he finds that Dutch 
produce often undersells his own goods 
in the neighboring towns. In order to 


retain their volume of sales even during 


depression years, the Dutch farmers are 
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ravaged Europe are strikingly reflected in this contrast between 1938 and 1947 source countries. 
Based on ‘Comparative Data Concerning the Economic Development of the Netherlands and 
Belgium-Luxembourg,’’ Netherlands Information Service, New York, 1948, Section II.) 
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The economic collapse of Germany and the role of the United States in supplying war- 
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prepared to offer their produce in foreign 
At 
time before the war Dutch butter was 
Belgian 


markets at below-cost prices. one 


markets 
price of 10 francs per kilogram f.o.b. 


“dumped” on at a 


Dutch frontier; in the Netherlands the 


butter was selling for 35 francs per 
kilogram.° 

the the market 
for Dutch agricultural goods has vir- 
tually disappeared, the British 
market is than it 


Belgium is therefore left as the 


Since war (German 
and 


much smaller once 
was. 
natural outlet for Dutch exports, much 
the 
circles. 
Dutch 
change of agricultural produce between 
the Netherlands 
for the potato seedlings and horticultural 


to discomfort of Belgian agrarian 


During the first two years after 
liberation there little 


Was exX- 


and Belgium except 
seeds provided for in the Commercial 


1945 1946. In May, 


a special agreement was 


Treaties of and 


1947, 


which called for the free exchange of 


made 


fresh fruits and vegetables, flowers, and 


ornamental shrubs among the _ three 
countries, on condition that prices do 
not fall below a certain minimum to be 


At the 


there 


set by the respective nations. 


same time it was agreed that 


should be a period of transition before 
all 


goods between the three countries are 


trade restrictions on agricultural 


removed. During this time the coun- 


tries will retain a certain degree of 


autonomy with regard to their markets 
for agricultural produce, and will be 
allowed to set minimum prices for their 
this move is 


agricultural goods. But 
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only to be a temporary expedient, and 
eventually all controls on agricultural 


exports will have to be completely 


removed. 


PROSPECTS OF ECONOMIC UNION 


the summer of 1949 


By 


economic 


conditions in the Netherlands had so 
improved that economists were pre- 
dicting the definite possibility of full 


economic union by 1950. Trade con- 


trols between the two areas were grad- 


ually being removed, and currency 


restrictions had been eased considerably. 


But the 
union improved, the questions of future 


as prospects ol economic 


competition in industry, commerce, and 


agriculture became even more acute. 


of 
readjustment during which certain enter- 


Inevitably there must be a_ time 


prises will expand while others will be 
Those 


affected by the business failures will 


forced to collapse. persons 
probably form a powerful bloc in opposi- 
tion to the whole Benelux movement. 

delicate 


A national economy is a 


mechanism and any 
be 


the cold light of reason as in the 


attempts to alter 


it radically must made as much in 


varm 
glow of friendly international feeling. 
The leaders of Benelux must, therefore, 
show unusual skill in enforcing restric- 
the 


them 


tions when welfa.e of the union 


demands and in removing these 


restrictions as soon they 


as 
Only this 
feel, « the 


union hope to achieve eventual success. 


are no 


longer necessary. in way, 


Benelux officials an new 
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FINCA INGAVI-—A MEDIEVAL SURVIVAL ON 
THE BOLIVIAN ALTIPLANO 


Frank L. Keller 


Dr. Keller (Ph.D., Univ. of Maryland, 1949) is Assistant Professor 
of Geography at Rutgers University. The field research on which the 


present paper is based was carried on during 1945 and 1946 while the 


author was engaged in land use studies on the Bolivian Altiplano. 


YSTEMS ot 


profound influence on social, eco- 


land tenure have a 


nomic, and political trends in 


many parts of the world. This is par- 
the bleak 


Bolivia 


activities are 


ticularly marked on inter- 


montane plateau of where 
agricultural dominated 


bv two contrasting systems of land 


tenure—the privately-owned /fimea, or 
great landed estate, of the upper class 
Bolivian, and the Aymara Indian com- 


When the Altiplano 


was under the hegemony of the Incas, 


munity. region 
and indeed prior to the Incan conquest, 
communal agglomera- 
allyus) dotted the landscape. 
Within the framework of the allyu all 


land was held collectively, 


well organized 


tions 


and surplus 
the head 
man in accordance with the laws of the 


produce was distributed by 


Inca. land 


were redistributed periodically, the con- 


Since individual plots of 


cept of individual ownership of allyu 
lands was unknown until this lofty 
inter-Andean region was overrun by 
the Spaniard, who superimposed the 
manorial system of land tenure on the 
indigenous communal landscape. The 


most fertile community lands, as well 
as the properties vested in the Inca, were 
granted to individuals by the King of 
Spain, and the Indians who cultivated 
these lands became praedial serfs or 


the Many 


Indian communities were able to survive 


were driven into mines. 


in the more rugged, isolated recesses of 


the Altiplano, but 


lands are still being encroached 


even their better 
upon 
by the expanding fincas of the large 
landowners. Thus, agrarian organiza- 
tion on the Alttplano is dominated by 
the finca which gives its owner economic 
as well as social security and prestige.! 

The profound socio-economic changes 


the 


introduced | by manorial 


system 
resulted in rapid deterioration of the 
highly integrated 


indigenous agricul- 


tural economy. Incited by the exploits 
of the Inca Manco and Tupac Amart, 
their great military leaders and martyrs, 
many Indian communities persisted in 


rebelling against foreign subjugation; 
but all native expressions of independ- 
ence were ruthlessly subdued. Despite 
the 
life, 
to smoulder and 


ensuing centuries spent in strait 


jacket of static manorial Indian 
continued 
flared 


recent years this underlying restlessness 


resentment 


occasionally into violence. In 
has found outward expression in the 
form of passive resistance strikes termed 
brazos caidos (fallen arms), during which 
Indians refuse to cultivate the owner’s 
fields. These frequent demonstrations 
have succeeded in reducing estate agri- 
cultural production substantially. More 
concrete 


the 


evidence of Indian unrest is 


current wave of violence which 
occasionally results in serious injury or 
the 


and 


death for landlord or his admin- 


istrator further bloodletting by 


government troops while restoring order. 
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But these blatant 


impending danger are largely disregarded 


manifestations of 


by the great landowners, whose status 
is preserved by political control of the 
state. 

Studies of approximately forty Alti- 
plano estates demonstrate the urgent 
need for agrarian reform and _ indicate 
that, 
detail, 


although differing slightly in 


most estates are very 
the 


estate chosen from this group of studies 


facing 


similar problems. Finca Ingavi, 


this 


for presentation in paper, was 
selected because most of its. salient 
features are characteristic of the 


majority of Alitplano estates. 





Fic. 1. Finca Ingavi is located on the less 
productive fringe of the Lake Titicaca Basin 
yet it is near the main arteries of transportation 
serving consumers in La Paz and mining camp 
on the Altiplano 


PHYSICAL SETTING 
SJefore reaching Lake Titicaca from 
the north the Andean mountain chain 


splits into two distinct ranges containing 
* 


several of the highest peaks in the 
Western Hemisphere. The eastern range 
Real), is 


mountain 


(Cordillera separated from 


the western chain by the 


desolate, windswept, two-mile-high A /tz- 
plano. The Cordillera Real is the more 
majestic due to its sharply defined crest 
fields 
petual by moisture-bearing winds from 
the 


and extensive snow made per- 


eastern lowlands. Five hundred 
miles to the south these ranges converge 
to pinch off the Altiplano and again 
form a single chain, the crest of which 
the 


continues poleward to delimit 


Chilean-Argentine border. Locked in 
mountain-girdled 
13,000 feet, 


occupies 2,000 acres of level agricultural 


this plateau at an 


elevation of Finca Ingavi 


and pastoral land within 30 miles of 


the southern shore of Lake Titicaca 
(Fig. 2). Although less favorably sit 
uated than fincas bordering the lake, 


Ingavi occupies more productive land 


than estates in more desolate terrain 
to the south. 
The great elevation of the Andes 


Mountains exerts the major influence 
Whereas the 


latitude are 


over Altiplano climate. 


adjacent lowlands at this 
relatively even 


the 


characterized by a high, 
daily 


range on the plateau during the cooler 


temperature range, daily 


dry season, from May to September 
inclusive, extends from below freezing 
at night to over 60° EF. at > midday. 


ranyve 18 


the 


('nfortunately, this wide daily 


not greatly amelhorated during 


longer rainy season, so the possibility 


of frost damage is always 
Other 


tions 


present 


unfavorable temperature condi 
hiyhland areas 


lofty tableland. 


characteristic of 
intensified on this 
marked 


sun 


are 
between 
the 


There is a variation 


shade and temperatures, and 


sensible 
The 


(50.5° | 


contrast in) windward-leeward 


temperatures is noteworthy. low 


annual average temperature 


based on only a four-year record at 


La Paz) is a result of the wide diurnal 


range rather than any distinct seasonal 
variation. Rain, snow, and hail combine 


to produce the region’s 21 inches of 
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annual precipitation, almost all of which 


occurs during the summer season from 


October to May when the belt of the 
southeast tradewinds falls across the 
Altiplano. After an early morning 
filled with sunshine, clouds generally 
begin to form at mid-morning during 
the normal summer day; convectional 
rain commences to fall in the early 
afternoon and continues sporadically 
for several hours. When this routine 
is disrupted, which is often, storm 


conditions prevail with rain continuing 
the Although 
the 


into night snow occa 


the 
the 


sionally covers plateau after 


harvest and overlaps the rim olf 


gorge in which La Paz is located, its 


effect is beneficial in preparing the land 
for the plow. Hailstones are feared by 


the Altiplano 


Cal h 


larmer, as veal 
considerable localized damage is done 
tO Crops by these heavy ice pellets. 
Since climatic fluctuations cause con- 


siderable variation in crop vields, the 


Indians, who are barely” self-sufficient 


during vears of normal agricultural 
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production, suffer severe privation dur- 
ing unfavorable seasons. 

Strong, local 
Altiplano. 
desiccating wind known as cosecha de 
death), 
which 


winds sweep over the 


During the winter season a 


muerte (harvest. of 


produces 


small whirlwinds can be dis- 


tinguished by their narrow, dust-laden 
funnels as they are whisked across the 
fields. Toward evening the ever present 
wind becomes raw and biting, causing 
both the shepherd and hut dweller to 
seek greater warmth within their heavy 
woolen pon hos until a measure of reliet 
is brought by the warm rays of the sun 
on the following dav. 
Altitude-conditioned raintall and tem- 
perature and immature soils limit the 
vegetation to hardy 


scattered natural 


grasses, root plants, and gnarled, stunted 
Within the 


Ingavi, the types of natural vegetation 


trees confines of Finca 
observed were paja brava (Festuca ortho- 
phylla), a spike-like bunch 
tola (Lepidophyllum 


scrubby 


Vrass and 
guadrangulare), a 
the 


bush (Figs. 3 and 4). In 





Fic. 2 
for thi 
(about 21,000 feet in elevation 
17,500 feet 
cultivation in thi 


view taken in the vicinity of 


The thin, dark line of building 
vicinity, 


The Cordillera Real, eastern bulwark of the majestic 
Finca Ingavi 
and to the far right ts 


\ndes, furnishes a distant backdrop 
In the center ts snow-capped //nayna Potosi 
Chacallaya, famed ski run at an elevation of 


in the middle ground represents the upper limit of 
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Fic. 3. Sheep, //amas, 
a bare existence by 
ends of paja brava 


and alpacas eke out 
nibbling the more nutritious 
which covers large areas of 
the Altiplano. The tougher spikes are used by 
the Indians to make combs and brooms. Fields 
composed exclusively of closely packed clumps 
of paja brava are designated pajonales, 


vicinity of Lake Titicaca, where hills 
afford a measure of protection from 
strong winds and _ the large body of 


water minimizes 
ture, 


extremes in tempera- 


scattered stands of eucalyptus 
Over most of its 
Altiplano landscape 


flat to undulating land 


trees are observed. 
extent, however, the 
presents a vast, 


of disordered sedimentary rocks and 
infertile stony soils, 
SOCIAL ORGANIZATION 
With minor variations resulting from 


peculiarities in the Altiplano’s natural 
and human environment, the 


social 


prevailing 
organization of Finca 
Parrots the latifundia of 16th Century 
Spain whose concepts were brought to 
the New World by 
The twenty-five Indian families who 
live on the estate, 100 


perform specific 


Ingavi 


vy the conquistadores. 
totaling about 
persons, are required to 
tasks fixed by centuries-old custom in 
return for use of three acres of land 
per family and the 
animals on specified 


privilege of grazing 
areas of the finca. 
These duties. 


which occupy the average 
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family three davs a_ week, include 


the and 
care and pasturing of his livestock. In 


cultivation of owner’s fields 


addition to shearing sheep, manufactur- 
ing chuto and cheese, and acting as 
servants (pongueaje and 
the house of the 


mittanaji) in 
absentee landlord in 


La Paz or the hacienda house on the 
estate, Indians often are obliged to 
perform menial tasks for the mixed- 


blooded, bilingual administrator (ma vor- 


domo), who is sole representative of the 


Owner on the estate and has unlimited 


authority over the inhabitants. Land 
allotted to Indian families in compliance 
with their emphyteutic rights to the 
usufruct thereof. js divided into two 


classes. Each family is assigned a small 


piece of land (Savana) in the Vicinity 


in which the resi- 


of the hacienda house 





Fic. 4. 


Small tola bushes, 
near the center of the 
by the natives as fuel, 
tiny, leathery leaves. 
stony and desiccated nature of the soil. 


such as the one 
photograph, are utilized 
and animals graze on the 

Also illustrated is the 


dence hut, storage buildings, and corrals 


are located (Fig. 5 Moreover, a family 
is granted from three to five parcels of 
agricultural land (atnokas) which. theo- 
redistributed 


Many 


within fields culti- 


retically at least. are 


annually by the administrator, 


ainokas are located 


vated for the owner and follow an 


About 


is under cultiva- 


identical crop rotation plan. 


one-tenth of the estate 
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ee 








Fic. 5. A deteriorating adobe wall surrounds this Indian farmstead. Note the residence hut (A), 
storage buildings (B), and outdoor oven (C). Open-roofed corrals (D) complete the picture. 

Kic. 6. The administrative unit of Finca Ingavi comprises, from left to right, the hacienda house, 
storage buildings, and chapel. The administrator occupies one room of the house; the remaining 
rooms are kept in readiness for the infrequent visits of the absentee landlord. 

kiG.7. Note the co6perative effort displayed by this family. The man with the plow is followed 
by his wife who sows the seed; children apply fertilizer and close the furrow. 
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tion, this amount being almost equally 


divided the and 


between colonos 
is representative only of those located 
The total 


cultivation 


in the Province of Ingavi. 


percentage of land under 


and its division between the agricul- 
tural workers on the one hand, and 
the owner on the other, vary con- 


siderably among estates on 
parts of the Altiplano. 
The administrative unit on the estate 


different 


consists of the hacienda house, Roman 
Catholic chapel, and associated storage 
(Fig. 6). The 
U-shaped hacienda house, a portion of 


buildings and corrals 
which is permanently occupied by the 
administrator, is one-storied except for 
a sitting 


the second level. 


Originally designed for a warmer climate, 


room on 
the architectural style was brought to 
the Altiplano as part of the cultural 
baggage of the Spanish conqutstador. 
Thick, perpetually cool adobe walls, and 
individual rooms surrounding a_ patio 
sufficiently warm for midday enjoyment 
only, make the hacienda house ill-fitted 
to its environment. Except for occa- 
sional repairs made by the Indians, the 
house stands as it was constructed; no 


improvements have been added _ to 
modify the primitive conditions of life 
or to offer modern protection from the 
adverse climate. Storage buildings are 
unpainted and thatched-roofed, but the 
chapel, which is also used for storage 
whitewashed and 


1S 


after the harvest, 
roofed with galvanized iron. In distinct 
the 


Indian 


contrast to the relative freshness of 
administrative buildings are the 
farmsteads grouped around the hacienda 


house. The Indian farm unit, consisting 


of a residence hut (choza), animal corrals 
lacayes), and storage huts, may be 
surrounded by a low adobe fence, but 


this is not the general practice. 
the 


Housing 
the 


for the main- 


conditions of Indian 


represent 


barest essentials necessary 


the 
patron; but in this respect the estate 
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tenance of life. A one-room windowless, 


earthen-floored adobe hut shelters the 
entire family at night, while an open, 
smoke-stained doorway provides easy 
access for inquisitive animals during 
the day. One can readily understand 
why the colonos carry on their domestic 
duties against a sun-facing wall rather 
than within the confines of these cold 
and cramped quarters. 


About 


acquired with its Indian population by 


fifty years ago, Ingavi was 
the present proprietor from the descend- 
ants of the original owner who obtained 


the land by grant from the King of 


Spain. Thus Finca Ingavi belongs to 
the 80 per cent of Altiplano estates 
obtained by original land grant, the 


remaining 20 per cent comprising Indian 
community lands which have come into 
possession of private owners since the 
country’s independence 


was gained. 


The absentee owner resides in La Paz, 


but during the year he may visit the 
estate occasionally. Although under 
pressure of industrialization in other 


areas of Latin America, social prestige 
in Bolivia continues to be determined by 
control of land rather than a more liquid 
form of wealth; therefore the finca has 
yreat sentimental value to the landlord 
the 


his class of 


and provides social 


SO 
The 


assessed valuation of a highland estate 


prestige 


necessary in society. 


is determined to a large extent by the 
number of Indian inhabitants belonging 
to it. If 


Finca Ingavi were sold, its 


colonos would come into possession of 


the purchaser; although legally free 
to leave, they are bound to the land 
by the bonds of enforced ignorance 
and, in many instances, by unlawful 


coercion. 

In general, the upper class Bolivian 
stoutly defends the social organization 
which his forebearers imposed on the 
people of the Altiplano. 


ingrained by 


Having been 


centuries of tradition, the 
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and the 


Altiplano landlord were received intact 


economic attitudes of 


social 


along with all the traditions of his caste, 
and physical isolation of the highland 
plateau has aided in preserving this 
But 
tween the man who owns the land and 
tills it are 


social anachronism. relations be- 


the one who undergoing a 


gradual metamorphosis despite deter- 
mined resistance by those opposed to 
Former isolation is 


change. being 


destroved by inventions of the modern 
and 


world—the railroad, motor truck, 


airplane—and by democratic concepts 


that recognize no physical barriers. 


ECONOMIC LIFI 
As well as disrupting the 


organization of the Altiplano inhabitant, 


SO ial 


the Spanish conqueror introduced tech- 
niques and products which materially 
altered the The 


wooden plow, pulled by oxen, replaced 


agricultural economy. 


the Indian pointed stick in preparing 
Barley 


and 


fields to receive the seed. 


cattle 


and 


were introduced, sheep's 


wool augmented that of the alpaca and 


llama, just as the 


less haughty and 


independent burro partially replaced 


these indigenous animals as a means 


And 


of transportation (Figs. & and 9), 
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now, with the advent of the motor 
truck, modern farm machinery and 


better farming practices, Altiplano agri- 
culture is about to be subjected to yet 
another transformation (Fig. 10). 
Rigorous climate and immature soils 
limit the variety of highland crops to 
those few which are able to withstand 
the hostile growing conditions, namely 
potatoes, quinoa, barley, and canagua 


which are grown on Finca Ingavi 


during the nine months from September 
Although the 


(Solanum andigenum) was first domesti- 


to June. wild 


potato 
cated in the highland area ot the Andes, 
it did not improve much in quality until 
nurtured by Europeans in areas possess- 
ing more favorable conditions for growth. 
The potato varieties currently produced 
on the estate do not differ greatly trom 
stock. Another 
product developed by indigenous Altr- 
plano 


their wild ancestral 


tribes during emergence as a 
sedentary people is quinoa (Chenopodium 
quinoa). The thick stem of this giant 
pigweed is equipped to withstand strong 
winds, and a hard shell protects the seed 
against sudden temperature changes, 


11). Although 


quinoa is richer in proteins, tats, and 


hail, and drought (Fig. 


the vitamin B-1 complex than wheat 





hic. & 
ol contact 
their 


with the outside 
houlder 


world In thi 


The three most common means of transportation on the Altiplano reflect different stages 


figure homeward bound Indians, auayas thrown over 
and driving a llama train before them employ the pre-conque 


t mode of tran port 
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Fic. 9. 
plodding burro has become acclimated to heavy 


Introduced by the Spaniards, the 


burdens at high altitudes. He represents the 
second stage of contact with the outside world. 


and has a higher calory content, diff- 


culty in removing the hard, bitter- 


shell 


production on Finca Ingavi. 


commercial 

Recently 
a machine was perfected that success- 
fully removes all trace of this shell, and 


tasting has limited 


a bread composed of a mixture of quinoa 
and wheat flour is being sold in La Paz. 
the Altiplano by the 
Spaniard, barley has evolved into two 
The seed of 


grano, which is grown on the borders 


Brought to 


distinct types. cevada en 
of the lake and in the lower areas of the 
plateau, is sold to millers and brewers. 
Of great economic value to the inhab- 
itants of Finca Ingavi is cevada en bersa 
which is fed to live- 
stock as fodder without being threshed. 


pa llidicaule 


fourth crop produced on the estate, may 


(Ilordeum vulgare 


Caragua (Chenopodium 


be used as chicken feed or consumed by 
the grain in an 
earthen oven, grind it to a powder, and 


Indians, who roast 


mix with water. It is produced in minor 
quantities. 
Although some modern implements 


have been advantageously introduced 
on nearby estates, the colonos on Ingavi 
continue to cultivate their parcels ol 
the fields of 


archaic methods. 


land and their master by 


The simple wooden 


plow introduced into Spain by the 


Romans has been improved somewhat 
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by attachment of a steel shoe to facilitate 
the but the 
implement and the method of using it 
on the Altiplano date from the colonial 
period. 
the 
family 


sod, otherwise 


breaking 


The plowing sequence requires 


combined endeavor of the entire 


(Fig. 7). Driving two oxen 
before the plow, the head of the family 
cuts the furrow. He is followed by his 
wife who sows the seed, and the children 
who apply a small amount of fertilizer 
and close the furrow. While plowing 
the fields of the owner this sequence is 
not disrupted, but many families co- 
operate in completing the work as soon 
as possible. Labor and implements are 
supplied by the Indians, but the ad- 
ministrator distributes seed to be sown 
in the proprietor’s fields. Based on 


local weather conditions, certain days 
during the months of September and 
October are selected to accomplish the 
but late 


planted in November. 


plowing, potatoes may be 


Oxen are gaily 
decorated for the occasion, much energy 
is expended, and the colonos appear to 
be in a festive mood. 

During the growing season the fields 
are cultivated only once or twice with 
a sharp, pointed hoe, but grazing activi- 
ties and the manufacture of by-products 


fully occupy the colono. At the end of 





Fic. 10. 
impassable sections of road during the 


Despite the many temporarily 
rainy 
becoming the 


carrier on the 


season, the fast 


Careo 


truck 1s 
and 


motor 
common 
Altiplano, 


passenger 
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the growing season in May the greatest 
demands are made on the agricultural 
workers who must harvest and prepare 
the crop of the owner as well as care for 
their own fields. Harvesting the grain 
is done by sickle or hand scythe, and 
potatoes are dug from the ground with 
a double-bladed steel implement called 
a chonta. Cevada en bersa, the first crop 
harvested, may be cut while still green 
and stacked in neat, compact loaf-like 
stacks until used for fodder or trans- 
ported to market (Fig. 12). The har- 
vesting of potatoes and quinoa follow 
in quick succession, the latter usually 
being cut unripe to prevent grain from 
falling off the stalk. It is threshed by 


flailing with a long, curved stick to the 


head of which a leather thong is cross- 


latched, winnowed by tossing in the 


air, and neatly piled prior to being 





hic. 11. A widely spaced, over-ripe growth 
of quinoa, the “‘statf of life’’ of the Altiplano 
Indian. 


placed in bags for handling purposes. 
The small production of cafagua is 
treated similarly to quinoa. A large 
amount of the potato crop is turned 
over to women and children who are 
responsible for manufacturing chuto, the 
desiccated potato of the Altiplano. 
After the very strenuous work con- 
nected with the harvest is completed 


fiestas, involving a = subtle fusion of 


pagan and Catholic ritual, serve to 
release the tension built up during this 
busy period. Chicha, the local intoxi- 
cant, flows freely during drunken orgies 
which may last for days. 

The crop rotation plan on Finca 
Ingavi is a synthesis of preconquest 
and colonial agricultural concepts. The 
sequence on any individual field com- 
mences with potatoes, followed by 
quinoa the second year and cevada en 
bersa or canmagua the third. The land 
is then permitted to lie fallow for approx- 
imately ten vears during which it 
recuperates fertility while being used 
for pasture. Many other factors com- 
bine to hold the crop vields below the 
theoretical maximum for existing cli- 
matic and soil conditions. The seed 
employed is that produced on the finca; 
it has not been carefully selected nor 
has better quality seed been introduced. 
Although the owner’s livestock produce 
enough fertilizer to permit use of three 
tons per acre on potato lands cultivated 
for his benefit, a light application by 
United States standards, individual In- 
dian parcels suffer an even greater 
lack. Moreover, the owner has sufficient 
capital to purchase small amounts of 
the rather expensive artificial fertilizer 
imported from the coastal desert, called 
Chile nitrate, which is employed exclu- 
sively on his fields. Discrepancies in 
vield between the lands of the colono 
and patron, due to higher quality and 
greater fertilization of the latter’s fields, 
are not so great as would be expected 
since it is well known that the colonos 
work more efficiently on their plots of 
land than on land cultivated for the 
owner. Average acre vields in bushels 
on the estate are as follows: potatoes, OU: 
quinoa, 13; and camagua, 12. On this 
estate cevada en bersa (barley) is used 
as a fodder without being threshed, so 
the vield of grain per acre is unknown. 
However, about 1400 pounds of fodder 


3s. 
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per acre are produced. These yields 
compare quite unfavorably with those 
obtained from selected seed on irrigated 
property bordering the lake where, in 
the case of guinoa, 22 bushels of grain 
per acre are produced with regularity. 
Cattle are raised primarily to provide 
fertilizer for the fields under cultivation. 
Only 


demand for 


rarely are cattle marketed, but 


wool by textile mills in 
La Paz has encouraged grazing of sheep 
on the estate. Of 500 sheep and 20 
the owner, about 
20 per cent of the sheep are killed off 


Cal h 


cattle maintained by 


year for sale or to provide food 


for the administrator and the owner's 
home in La Paz. The method of shear- 
ing sheep is very primitive, a piece of 
broken glass or a pocket knife generally 
being employed instead of shears, with 


a resultant lack of uniformity in staple 


length and decrease in value of the 
product. At present the mortality 


rate among lambs is very high because 
the sheep are milked from January to 
May in order to make cheese, one of the 
estate’s most important by-products. At 
the 


no time does 


owner attempt to 
market his cattle, nor are any killed for 
eating purposes. The average Indian 


family owns about 30 head of sheep in 


addition to several work oxen and some 


pigs and chickens. Many families 
possess a burro or several llamas and 
one or two bony cattle. When the 


annual washout on the railroad between 


Bolivia and Argentina creates a meat 
scarcity in La Paz, higher prices tempt 
the Indians to sell their cattle, but in 
general they are kept to provide fer- 
tilizer and small amounts of milk. 
Grazing lands on Ingavi are too thin 
to provide adequate 


both the 


sustenance tor 


livestock of owner and. the 


Indians; as a consequence pastures are 


overgrazed. Indians are required to 


graze their stock on lower quality 


pasture belonging to the owner, so they 
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must supplement this pasture by feeding 
Dur- 
ing the dry season all land is so parched 
that the 


large amounts of cevada en bersa. 


owner has developed four 
artificial pasture areas (ahijaderos), of 
six to eight acres each, for the exclusive 
grazing of his livestock after the natural 
pasture becomes exhausted in April or 
May. 


adobe walls to exclude livestock during 
the 


Ahijaderos are surrounded by 


normal grazing season, therefore 


the pasture enclosed by these walls is 


sufficiently nutritious to tide the under- 
livestock the 


The 


cevada en bersa to augment 


nourished through very 
feeds 
the natural 


de- 
the 


dry months. owner also 


and artificial pasture. (sradual 


generacy of stock is the rule on 


Altiplano, while occasional outbreaks 





Fic. 12. 
is piled in loaf-shaped stacks and neatly trimmed 


\fter 


harvesting, cevada en hersa 
along the sides The stick 
the water repellent “roof"’ are 
anchor the stack ayainst the 


characteristic of the Altiplano 


protruding through 
designed to 


strong winds 


ot epidemic diseases such as the dreaded 


aftosa, or hoof and mouth disease, kill 
off many animals 

Abundant insolation and the wide 
daily temperature range during June 


produce the unique climatic conditions 
necessary for the manufacture of chuto, 
a dried potato product which can be 


preserved indefinitely when properh 


As is the case 


elsewhere on the Altiplano, chuno is an 


prepared (Figs. 13-16 


important revenue producing product 
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Fic. 13 In the first. of 


four stages in the 


manulacture ol chuno potato are pread on 
a soft mat of gra to be frozen at night and 
thawed by day until they become soggy. 

hic. 14 Indian children extract most. of 


from the 
treading on 


the moisture 
peel them by 
feet 


potatoes and partially 


mall piles with bare 


on Finca Ingavi. It is used in the daily 


ciet of the with 


Indian who mixes it 
(chatro), or it 
the 
shepherd to serve as food on the trail 
the 


During 


water to make a stew 


may be carried by traveler or 


Its manufacture is another of 
estate's cooperative processes. 


the last May or 


in June the first step is taken in con 


week in the first week 
verting potatoes into churo which con 
sists of spreading them on the ground 
ina thin laver until freezing night and 
high daily 
the 


induced 
The 


then piled in small heaps 


temperatures have 


proper devree ot SOUYUINESS. 


potatoes are 
and tramped on by barefooted women 


This 


and children 


serves to squeeze 
out much of the moisture and partially 
to peel the potatoes \gain they are 
spread on the ground the remaining 
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Fic. 15 The potatoes are again spread on 
the ground to dry thoroughly. The small 
tent-like structure in the background, called a 
pauicht by the natives, is occupied by a guard 


during the night to prevent poaching 


ic. 16 The finished chuno shown here will 


be pl iced in sacks for sale or storage 


pice es ol peel beu v removed at this time 

to remain until thoroughly desiccated 
by exposure to the sun in an atmosphere 
ot low 


relative humidity. Having lost 


two-thirds of their weight and one-third 
to one-halt size, they 


original emerge 


as small, hard pellets of almost pure 
starch. 


The 


radius of 15 miles is generally considered 


largest urban center within a 
the trading point for Indian communities 
or estates located on this part of the 


Altiplano. The 


Finca Ingavi sell or trade their produce 


Indians belonging to 


in the central plaza of the nearby town 
of Viacha where every Sunday ts market 
day. During the rainy season, however, 
the market is not so well attended owing 
to the poor condition of the roads and 
the fact that Indians are 


mans kept 
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busy on the estate. Since estate Indians 
have little free time to engage in weav- 
ing, the limited 
consist mainly of agricultural products 
of the the 


market place in order to purchase goods 


extremely surpluses 


estate, which are sold in 
of the semitropical Yungas region or 
cheap manufactured trinkets brought to 
Viacha from La Paz. More specifically, 
the food obtained from the semitropical 
eastern valleys includes dried and fresh 
fruits, the 
leaf (source of cocaine to which Bolivian 


addi ted . 


relatively expensive coca 


Indians are red and green 


peppers, and other spices and vegetables. 
Manufactured 


combs, shoes, and cheap, brightly-dyved 


items such as mirrors, 


cottons and woolens attract those who 
have been especially fortunate in nego- 
the 
meagre surplus. 


exchange or sale of their 


The 


vendors of hot 


tiating 
market scene is 
given color by foods, 
drinks, and magical charms, all of which 


serve to enhance the holiday spirit of 


Fic. 17. Thi 
in small town 
vendors displa‘ 


market 
throughout the 
their ware 


i/tiplano 


cene in the plaza at Viacha 1 
\rranged around the plaza on both sides of the 
and bargain with prospective customer 
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the occasion. By mid-afternoon trades- 


men have begun to pack their wares 


and leave their assigned stalls; the 
square is rapidly abandoned as the 
Indians commence the trek back to 


Ingavi and other estates located in the 
Viacha trade area. Whereas the colonos 


operate on a bare subsistence level, 
produce grown for the proprietor be- 
comes surplus to be sold almost entirely 


in the wholesale markets of La Paz and 


Viacha. In La 


local, 


Paz the distribution is 
but products sent to Viacha are 
transshipped by truck or rail to various 


mining centers. 


INGAVI'S PROSPECT 


In a recent survey of land utilization 
on the Altiplano by the Ministry otf 
Agriculture an urgent need for agrarian 
reform was emphasized; as a_ result 
several positive steps have been taken 
to increase 


agricultural production. 


Strategically located sheep experimental 


%. 
> -< 7 
tn, | ~~ mes - 





& 


typical of the many that take place weekly 
street, 
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stations have been assigned the tasks 
of combatting epidemic diseases and of 
improving the quality of wool by the 
better The 


Corporation, a 


introduction ol stock. 


Bolivian Development 
governmental agency employing foreign 
experts, has purchased Finca Belen, an 
the Lake 


where experiments are being conducted 


estate on shore ol Titicaca, 


in the employment of modern agricul- 
tural techniques including seed selection, 
improved rotation 


practices, and use 


of machinery. Technical assistance is 
supplied by the Ministry of Agriculture, 
the Minister of 


developed plans to disseminate knowl 


and Education has 


edge of results obtained by means of a 


network of rural agricultural schools. 


Unfortunately, modern agricultural 


cannot entirely overcome 


techniques 
the narrow physical limits imposed on 
crop yields and varieties by a plateau 
averaging 13,000 feet in elevation. 

The life 


posed by the deadhand manorial system 


static, unhealthy rural im- 
has given rise to a huge urban proletariat 
which has remained largely unproduc 
tive, thereby increasing the pressure of 
the Altiplano’s 


and 


pulation on meagre 
N 


food the 


supply further gearing 


estate to the production oI a surplus 
In the 


meantime, parcels of land allocated to 


to sell in town or in the mines 


estate Indians barely support them at a 
Phe 


agricultural 


subsistence level. introduction ot 


modern techniques would 


increase agricultural production some 


what, but continued channelization ot 


agricultural urban 


surpluses into the 


market would not appreciably better 


the miserable standard of living of the 
Micht 


emphasis be laid on the Altiplano upon 


estate Indians. not vyreatel 


a way of lite that is independent of the 
urban market or that, at least, envisages 
a contemporaneous raising of the rural 
living? 


standard of Thus the question 


of the tiller’s right to a greater propo! 
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the land ranks in 
importance with the commendable de- 


tion of the fruits of 
sire to increase agricultural production. 
One the 
the 


proposal to alleviate social 


stagnation resulting trom 


the 


extreme 


poverty ol colonos is socialistic in 


nature.’ It envisages the distribution 
of a greater proportion of the total 


production of the estate to the Indian 


residents, to be supervised by govern- 


ment officials appointed to represent 


them. However, in view of the historical 
development of this part of the world, 
such a program could be successfully 
implemented only through basic revision 


of the 


social, and 


the 


present economic, 
landed 
Bo- 


Romecin, had in mind 


politic al philosophies ot 


proprietors. Evidently the noted 
livian authority, 
a tuller, 


ot land for 


more 
the 


permanent possession 


Indian when he stated 


“The working out of a national land 


tenure system for the Indians would 


seem to be one of the most necessary 


the 
Over 20 centuries 


items in the solution of whole 
agrarian problem.’’* 
of continuously successful rural occupa- 


tion of this 


inhospitable =mountain- 
rimmed plateau is indicative that the 
Indian, in whose mores love of land has 
alwavs been strong, would react to the 
Romecin's 


responsibilities implied by 


statement in such a way as to warrant 
possession of land, thereby contributing 
to Bolivia the healthy rural life so 
necessary to stable government. 

In his analysis of Bolivian land tenure 


David Weeks 


to the outstanding failure of the landed 


systems, calls attention 


proprietors to live up to the social 


opportunities and obligations implied 
by the ownership of land, especially to 
the neglect displaved in the manage 
ment of their estates, and suggests a 
five-point program in which education 
of both the patron and colono assumes 
role 


the 


resi 


the 


During two vears’ 
Altiplano, 


a mayor 


dence on Bolivian 
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have 
Weeks’ contention and 


author’s experiences borne out 
have indicated 
that, given the opportunity, the capacity 
of the Aymard Indian to comprehend 
new ideas is certainly equal to that of 
most members of the landed aristocracy. 
The moral rejuvenation occurring on 
Finca Guatajata, operated by a Cana- 
dian missionary society, where generous 
amounts of kindness and understanding 
accompany educational benefits and 
the opportunity of gaining possession 
of land, is irrefutable evidence of the 
Aymard’s capability of absorbing mod- 
ern concepts. Therefore, any peacetul 
solution to the Altiplano’s many and 
serious problems must envisage educa- 
tion of both the colono and the patron. 
The alternative suggested by Weeks, 
with which the author concurs, is “ 
that would dispossess the 
patrones and place the lands in the hands 


of that Such 


a 
revolution 


those work them. 


a 
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catastrophe is certain to follow if the 
patron cannot demonstrate his usefulness 
to society.’’® 

The future of the Altiplano will be 
determined in a large measure by the 


vigor with which the socio-economic 


problems confronting it are attacked 
by those who have it within their power 
If atten- 


tion is paid only to increasing salable 


to effect the required reforms. 


surpluses on the great landed estates, 
the majority of the Altiplano’s inhab- 


itants will continue to vegetate in 


If, 
greater emphasis is placed on equalizing 
the 


squalor and ignorance. however, 


social and economic 


extremes, in 
conjunction with the introduction of 
modern agricultural techniques, the 


Altiplano inhabitant may righttully 
achieve a higher standard of living and 
the greater human dignity which this 


implies. 
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THE URBAN PATTERN OF CALCUTTA, INDIA 


Su prekas Ghosh 


Mr. Ghosh, a native of Calcutta, ts an officer in the Division of Eco- 
nomics and Statistics of the United Nations Food and Agriculture Organ- 


ization at Washington, D.C. Ile 


Indiana University. 


HE city of Calcutta is located 
at 22° 34’ N. latitude and 
88° 22’ E. longitude, on the 


east bank of the Bhagirathi-Hooghly 
River, about 86 miles from the sea. 
The elevation of the city is between 


18 and 21 feet above mean sea level. 
The importance of Calcutta is due to 
its excellent position at the mouth of 
the vast Ganges Valley. It is situated 
on a navigable river and has good com- 
munications with its productive hinter- 
land. Politically Calcutta is the capital 
of the province of West Bengal in the 
Union of India; economically, it is the 
focus of trade and commerce of all 
eastern India; and culturally, it is the 


center of modern life of Hindu Bengal. 


(SROWTH OF THE CITY 


The site of present-day Calcutta was 
originally marshy with patches of thick 
scrub or jungle growth. On spots of 
higher ground stood small villages. In 
the 


lived, 


the jungles even as recently as 


seventeenth century crocodiles 
jackals howled, and tigers roared. 
Three fairly large villages stood in a 
line on the east bank of the Hooghly 
Sutanuti, Kalikata, and Govindpur 
the the 
the localities 


of Baghbazar and Burrabazat 


covering roughly area along 


river bank from modern 


through 


is a 


candidate for the doctorate at 


Esplanade to Hastings. These villages 
formed the nucleus of the city of Cal- 
cutta of today. 

The foundation of the modern city of 
Calcutta was laid in 1690 by an English 
trader named Job Charnock. Subse- 
quently, the three villages, Sutanuti, 
Kalikata, and Govindpur were formally 
taken on the East 
India Company in 1698. The village 
of Kalikata was spelled then as ‘‘ Colle- 
cotta,” the “Cal- 
was presumably derived. The 
first English settlement was practically 
centered in the modern 
Dalhousie Square, whose tank (then 
called ‘‘The Tank”’) the 


principal source of water supply. In 


lease by English 


from which present 


cutta”’ 


and around 


Great was 
course of time, with the expansion of 
trade and increase in importance, people 
began to come trom far and near and 
settle near the English colony, both for 
reasons of security during the expiring 
the 
trade. 


struggles of great Mogul Empire 


and _ for To safeguard 


English 
the site 
corresponding to the General 
Post Office of today. 


that at 


interests, a fort was built on 
roughly 
It is interesting 
the river 
Hooghly flowed farther to the east than 
at present. In bank 


western 


to note this time 


fact, its east 
the 
parts ol the present post office building. 


roughly coincided with 
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THE URBAN 


By 1717 English trade and power had 


so expanded that the British entered 
into negotiations with the Mogul Em- 
peror at Delhi and obtained a further 


lease of 38 villages including such places 
as Belgachhia, Surah, Ultadanga, Simla, 
Bagmari, Arcooly, Kankurgachhi, Mir- 
zapur, Sealdah, Tangra, Tiljala, Chow- 


Many 


this dav in 


ringhee, Entally, and Chitpur. 
of these terms survive to 
the street names of present Calcutta. 
With the clearing away of the tiger- 
the eastern 
the 


infested jungle in 
the 


parts at 


about middle of 


eighteenth 


century began a migration 
the east. At 


there 


general 
towards Chowringhee in 
the 


about 


turn of the century were 


twenty garden houses with large 


compounds enclosed by 


high walls in 


the area now-a-days described as “‘ south 
of Park Street’’; and this was called 
“Chowringhee” and the road leading 
out as ‘‘road to Chowringhee.”” The 


locality was still considered rather un- 
safe and hence was only sparsely settled. 
Another reason for the slow development 
of the area lay in the creek which flowed 
the the 


This creek, 


from river salt 


eastward into 
marshes bevond Beliaghata. 
which was originally broad enough to be 
navigable by large boats, flowed roughly 
along present Hastings Street. It grad- 
ually dried up and was subsequently 
tilled up and obliterated; but its memory 
is still preserved in the street named 
‘Creek Row,”’ which follows the original 
course of the stream 


At this 


supply of drinking water were the rivet 


time the main. sources ol 


Hooghly and the Dalhousie Square 
Tank. The indigenous section of the 
vrowing town as contrasted with the 


foreign section began showing signs ol 


turning into an unwholesome locality 


unfit tor habitation. 


decent) human 
Tanks, ponds, and wells, most of them 
in unhygient 


local 


condition, provided the 


water supply. There was no 
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provision for fire protection, and on 
account of the numerous straw-thatched 
huts, fires were frequent. 


ot 1780 destroved 


The big fire 
15,000 huts, killing 


some 200 people. Sanitar\ 


conditions 


were shocking. In 1790 a foreign visitor 


named Grandpre commenting on the 
condition of the town wrote, ‘‘The 
roads were merely made of earth; the 


drains, mere ditches between the houses 
and the sides of the roads, the receptacle 
of all manner of abomination. In fact, 
the only s avengers about this time seem 
to have been kites, crows, jackals and 


adjutant stalked freely 
about the city and made it their happy 


hunting ground. 


birds which 

Another half a cen- 
tury elapsed before work was started 
on underground sewage; the supply of 
filtered water to the town had to wait 
for another decade. 

The story of the historical develop- 
ment of Calcutta be rounded off 
by a comparative table showing the 


the 


May 


growth of city in the eighteenth 


century, based on available old records 
Table | 
TABLE | 
GROW F CAL \ i EIGHTE! H CENTURY 
} Brick-bu Mud Hu N uombe f Number of 
Hou Si Lane 
1706 S 8,000 d 2 
1726 10 13.300 4 & 
1742 121 14,747 16 120 
1756 498 14.450 7 126 
1794 1,114 13,657 163 1,037 
By comparison, the number of brick- 


1921 (i.e. 


inclusion of the three outlying munici 


built houses in 


prior to the 
palities of Manicktolla, (ossipur, and 


Gsarden Reach within 


171,448. 


increased to 


Calcutta), was 
In 1931, the number of houses 


210,686 and the total 
mileage of streets was 385. 


\ rough census taken in 1800 showed 
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500,000. 
In 1931, the Census reported a total 
1,196,734, 1941, 


a total population of about 
population ot and in 
2,108,891. 


PRESENT URBAN PATTERN 


General Characteristics 


The present municipal Calcutta has 
an area of about 41.75 square miles, and 
is comprised of Calcutta’ Presidency 
Town and the following police precincts: 
Cossipur, Chitpur, Satpukur, Paikpara, 
Manicktolla, 
Entally, 


Bhowanipur, 


Belgac hia, Selhaghata, 
Beniapukur, Bally 
Alipur, WKalighat, 
Dock Area of Garden 
This 
( orporation 
32 Wards 
According to the 1941 Census, the total 
2 108.891 


‘Tangra, 
gunge, 

Chetla, Kidderput 
Rea h, Port 
area is 


Districts, 


and Canals. whole 


divided into four 


in which there are 


ywpulation of the city was 
pol 


The population increased tremendously, 


however, due to the heavy influx. of 


refugees from Pakistan; and an unofficial 
estimate places the 1948 figure at over 
4 000,000. 


Calcutta was built according to 


not 


any plan; nor was such a plan ever con 


The 


haphazard 


templated by its original builders 
has 


manner during the 


city yrown in a most 


course of two and a 
The whole story is trans 


Rudvard 


half centuries 


lated into verse bi Kipling 


as follows: 


Phus from the midda half of © harnoct yre 
a cit 

As the fungus sprouts chaotic from its bed 

So it spread 

Chance-directed, chance-erected, laid and built 

On the It 

Palace, byre, hove pover ind pride 

Side b le 

With a densit QO! population ol ove 


100,000 to the square mile, Caleutta i 
The 
The hous 


land-use 


a hopelessl: congested cits 


treet 
and oOvercrov ded 


bad The 


are dirty 


ing situation 
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pattern shows no consistency or logic, 
with resultant gross misuse of valuable 
urban spaces. The municipal services 
are overstrained. 
filtered 


the 


The consumption of 


water has beyond 


The 


demand and wastage of unfiltered wate 


increased 


present supply resources. 


are equally great. More garbage collects 


than can be removed. The sewers are 


heavy 


surcharged. streets have been 


torn up by military and civil 
traffic (especially during the war years 
Street-lighting svstem ts out of gear, and 
thousands of uprooted lamp-posts re 
Inflation, high 


building 


materials, and dearth of capital goods 


main to be refixed 


wages, increase in the cost ol 


all combine to make any reconstructior 


work a= stupendous venture at the 


present time 


Functional Area 


The cits 
following functional areas 
1. Fort William 
Park. Until the attainment of national 
independence on August 15, 1947, 
William stood as the symbol of 


power in eastern India. 


may be divided into the 


and Surrounding 
ort 
) 

sritish 
It was founded 
avo, but alter 
the 


more than two centuries 


the capture of Calcutta in 1757 by 


army of the then Nawab of Benyal, it 
was completely remodeled and rebuilt 
on Vauban architectural principles. — It 
is capable of yarrisoning about 10,000 


soldiers and mounts 600 guns of variou 
calibers. The huge park, known as the 


“ Maidan,’’ the 


laid out 


which) surrounds fort 
militar’ 


ide the 


deliberately as a 
The ‘‘ Maidan,’ 


the 


Was 


necessit' out 


immediate viemity of hort) (i.e 


ylacis), has been used for recreation, and 


has been the “lung” of the overcrowded 


city. The park | 


in general well kept, 


and is laid out with lakes and tanks, and 
of tall, statels 


During World War II, large parts © 


yraceful avenues tree 
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the ‘‘Maidan’’ were converted into an 
air base and supply depot. 
Commercial 


2. Administrative and 


“Core.” Just north of the Fort is the 
Government House, important admin 
istrative and government offices, British 


commercial houses, and the High Court 


all spread) around the Dalhousie 
Square. The location of all these is 
explained primarily by their nearness 


to the Fort, and hence British security, 


rather than due to any special geo 


graphic reason, unless it be the proximity 
to the river and other forms of trans 
portation plus geographic inertia. 


The core of Indian business is located 


farther to the north and at present ts 
contiguous to the foreign business 
district. 

Secondary retail business districts, 
including markets, are generally dis 
tributed in various localities to serve 


the needs of local populace. Some of 
the retail markets are operated by the 


( orporation of Calcutta. 


3. The Foreign Residential Section ol 
the city is located just east of the 
“Maidan,” with substantial buildings 
and big apartment houses, and well 


planned streets. As compared with the 


rest of the city, grossly disproportionate 


attention has so far been given to this 
section to keep the area clean and in 
good trim 

To serve this area, a retail business 


district, including the biggest municipal 
market, has grown up along the Chow 
ringhee and the neighborhood 

1 The Old District 1s 
located in the northern parts of the city 


Residential 


a whole, it is a terribly 


Con 


gested area, with reckle vrowth of 
houses (many of them old and archi 
tecturally unsubstantial) and narrow 
tortuous lanes, even the larger streets 
showing little evidence of logic or 


| he AaArCal hat > 


planning 


long suflered 
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from gross neglect) from municipal 
authorities. 

5. The Newer Residential District is 
spread out in the east-central and 
southern parts of the metropolis. The 


growth of this district 1s due to efforts 
of the Calcutta Improvement Trust and 
shows evidence of planned peripheral 
development of the city. 

6. The Docks 


southwest on the river at 


the 
a place which 


Area is located in 


is nearest to the sea. There are exten 


sive docking, loading, and unloading 


facilities for 
S O00 


ocean-gomg steamers ot 


The 


a network of railroad sidings. 


about tons area is also 


served by 


lransportation Pattern 


Railroads. The principal railroad tet 


minal of Caleutta is located in) the 
suburban town of Howrah, across the 
Hooghly, west of the metropolis. The 


other important terminal is at Sealdah 
from which 


the 


in the east-central part, 


radiate lines 


the 


city with 
The 
sidings for freight cars are, however, laid 
the 


connecting 


rest of eastern India. main 


out beyond Circular Canal, north 


ot the city. 


Streets. The street pattern of Cal 
cutta can best be deseribed as “‘irregu 
lar.’ The main routes are generally 


north to south, parallel to the river, with 
west to east cross connections at irregu 
lar intervals. Practically all the streets 
are surlaced = (he tar-macadamuzed, 


with a few of concrete) Jut, asa result 


ol the heavy military trafhe during 
the war yvears and lack of necessary 
repair materials, many ol the streets 
are in bad shape today 

The total mileage of streets in Cal 


1OO Phe distribu 


the 


cutta is estimated at 


tion of street mileage in four Cor 


poration districts is as follows 


District | 110 6 
District il SO 
District TT SO; 


District TN 122.5 
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Means of Conveyance.— An extensive 
network of streetcar and bus routes 
serves the various parts of the city 


Calcutta is reputed to have some of the 


finest streetcars in operation in the 
world, but the condition of the buses 
leaves much to be desired. The total 


mileage of streetcar lines in Calcutta 


7- = 


iS 3/.0. 


Public Utilities 

Power and Communication Services. 
Electric power tor lighting and heating 
is supplied by 
Calcutta 


a private company, The 
klectris Ltd 
Another private supplies gas 
kitchen 


telephone sery ( es 


Supply Co., 
company 
for both street lighting and 
Radio 


are operated by the 


needs. and 


(sovernment 
( nfiltered 


Water Supply water is 


obtained irom the rive! Hooghl at two 
points, and then Is pumped out t© 
different parts of the city. In 1942 the 


total length of the water mains carr’ ny 


unfiltered water was 368.5 miles. Un 
filtered water supply is generally ade 
quate in the city during most parts ol 
the year, but during the dry hot season 
when the water level of the Hooghl 
falls unfiltered water is definitely in 
adequate in suppl: 

Filtered drinking water suppl: 
obtained from the river Hooghly at 
Palta, 17 mile north of the city, where 
it is pumped Ip into settling tanks and 


filtered Pure Wate is conveved bh 


gravitation throu iron mains to a 


reservoir at Talla near the northern end 
of the cit [he elevated reservoir 
there was brouvht into use in 1911. and 
consists olf a teel tank 16 feet deep 


and 321 feet square ipported on steel 


columns, the height from the top of the 
tank to the ground level being 110 feet 
It has a capacity of 9 million gallon 
The tank is divided into four compart 


ments, which can be ed incl pe ndentl 
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so that one or more compartments can 


at any time be thrown out of work tor 


cleaning or repairs without any inter 

ruption to the city water supply. 
Ordinarily, 25 gallons of filtered water 

Thirty 


gallons per head per day are available 


per head per day are supplied. 


if a water meter is allowed to be fixed 


inside the premises. During the hot 


falls 
and tn certain hours of the day 


The 


being farthest awa‘ 


season, the 


pressure considerably 
no supply 


is available southern 


section ol 


the city, the 


from 
reservoir, suffers most. 

In 1942 the length of the water mains 
filtered water 
city was 548.4 miles 


ewage Li posal 


carrying throughout the 


The plan of under 


ground sewage, by which the city ts 
drained of surplus water and of the 
filth which water will carry, was in 
augurated about a hundred vears avo 
The drainage is carried eastward by a 
series of parallel conduits which dis 
charge into an Interception sewer and 


‘Tangra in the 
Phere it 
a high level 


alt marshe 


well at 


the citys 


then into a large 


eastern parts ol 
raised by steam pumps into 
ewer which carries it to the 
east of the metropolis, there to undergo 


oxidation 


The total mileave of sewer prlpe under 
the city 1s 283.4 The total length of 
the surface drains is 282 mil which 
clear] incdlicate how much remain 
to be done by way of underground 
ewage di po al ino mans part of thi 
great metropoli particularly im the 
extreme north, east, and southwest 


Slum Area 


Like most other metropolitan rea 
(aleutta has slums in all their degrading 
lorm Here reside the poorest class of 
people, sprinkled with social parasite 
of varied deseription Most of the 
lum are located in the eastern and 
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the city, 


some of the worst still persist 


southern parts of although 


in the 


very heart of northern Calcutta 


as 
well. Congestion, filth, and unsanitary 


conditions here breed disease of body 


and mind, and create a situation ripe 


for physical and moral degradation. 


Physical Handicaps 


Several physical handicaps stand in 
the way of Calcutta’s development. 

1. The city of Caleutta is built on a 
the left bank of the Hooghly. 
western ol city 


is therefore higher 


levee on 
The 


to the river 


part the nearest 
than the 
The 
( ipal result of this eastward slope is, that 
the he 


tendency 


central and eastern parts prin 


in event ol 


the 


‘avy rain, there ts 


always lol 


rainwater to 


drain away to the east and accumulate 


in the central and eastern parts of the 


city. The slope is, again, not uniform, 
and water-logging of streets in down 
town sections is a common experience. 


This is to be expected anyway when we 


recall that no svstematic leveling or 


grading had ever been done when the 


streets were laid out Due to low rehef, 


surface drainave is always) detective, 
and parts ol IKwasba police precinct are 
so low and drainage so difficult that 
drains overflow to inundate the area for 
days and weeks in the rainy season 

2. Wide stretches of salt) marshes 
occur in the east and northeast of the 
Cit This is a low interfluvial section 
and water there is distinetly brackish, 
The inference is that not so long ago 
it had some close connection with the 
Ca This low swampy terrain) has 
checked the eastward extension of the 
City in two way (a) by actually pre 
enting physical obstacles, and (b) by 
being an ideal breeding ground for 
mosquitoes and having an unhealthy 


environment generalh 


5 Phe soiloon which the city i bualt 
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is clay and clay loam. It is 


an un- 


consolidated material and is a serious 
handicap to road and building construc- 
tion work. The subsoil is composed of 
alternate beds of soft clay and sand, and 
in spite of boring to several hundreds 
of feet no rocky bottom has vet been hit. 

1. The subsoil water table is almost at 
the surtace in the rainv season between 


June and October. 


However, it voes 
down several feet ino the dry season. 
This presents a difficult’ problem to 


construction engineers. Any excavation 


at the building site brings up tons of 


water which need to be pumped out 


constantly Jasement construction must 


be ol brick 


concrete substantial 


solid — usually 


hold 


Moreover, due to high water 


necessal ily 


and to any 


structure 


table building 


and heavy rains, con 
struction is hampered tor a considerable 
portion of the year. 

5. The ol 


subsoil conditions and high water table 


combination soft soil and 


necessitates driving of piles (plinths) 


at frequent intervals at the site of the 
lirst, it increases the cost of 
liable 


to cause widespread cracks in roofs and 


building 


construction, and, second, it is 


walls of surrounding structures as a 


result of earth tremors caused during 
the driving of plinths 


0 Subsoil 


conditions have so- tat 


thwarted construction of a subway trans 


portation system under the city \n 
announcement inp the Press, however, 
indicated that work on a 12-mile-long 
subway system would begin early in 


1949, It 


Chnyvlmecrmy 


was believed that the obvious 


problem could he solved 
by extensive steel and concrete construe 


tion in the subsurface zone 


C ONCLUSIONS 


The present urban pattern of Calcutta 
has been outhned in the foregoing pages, 


and some physical handicaps have also 
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been mentioned. The study makes tion of functional areas; (c) improve 
clear the fact that in a Master Plan ment and, where possible, removal ot 
emphasis should be put on (a) decon slum areas; and (d) proper distribution 


gestion of urban area; (b) zonal distribu- of communication facilities. 





RECLAMATION PROJECT OF THE PAPALOAPAN 
RIVER BASIN IN MEXICO 


Doretha J. Garrison 


Miss Garrison, who is teaching at 


Va., received her geographical training at the 


Vadison College, 


Ilarrisonburg, 


University of Michigan. 


She has travelled extensively in Mexico. 


Hk prime objec tive of the eco- 


nomic development of Mexico 
is the increase in) agricultural 
land. Of the potential agricultural land 
in the country 8&3 per cent must be 


irrigated betore it can be cultivated 


profitably To increase the area under 
cultivation there must be an. increase 
in irrigation and drainage works in 
both the arid and humid regions. There 
are now 3,952,000 acres of land unde 


‘| his 
al possible iT. 


acreage Can be “Xx 


90) OOO 


cultivation 


panded to acres 


by new and improved reclamation 


methods 


The Mexican government is working 


on irrigation and drainage projects in 
every state. The completion of the 
reclamation projects in’ the tropical 
sections of Mexico will increase agri 


cultural land in the humid regions from 


the present 1.245.000 acres to 5,940,000 


‘| hi 


agricultural 


alone in increased 


| here 


take place a re-education of the agrarian 


will not result 


production must 


people in favor of mechanization meth 


ods and better agricultural techniques 
There also must be an extension of 
credit for establishment of foreign mas 


kets for tropical produet 

Mexico pre 
\ztee period. bevidenes 
the Azte 


Ol water Thi ( 


Irrigation in cleats the 


remains of the 
the lack 


though 


etlorts of to combat 


ellort Wiesel 


they may have been, were recognized 
and expanded during the colonial period. 
The present surge towards reclamation 
of areas began in 1926 with the organiza 
the National 

This organization was fused 


Hvydraule Re 


whose guidance 


tion of (‘Commission of 
Irrigation 
the Secretariat of 

1947 


reclamation 


into 


sources In under 


the present programs are 


being carried out. 


President Aleman, during his tenure 


ol othee, plans to complete the works 


in progress and to initiate many new 


works Phe government expects to put 
under cultivation in the next six vears 
approximately 3,458,000 acres of land 


This is comparable to all of the area 
put under irrigation by the United 
States Bureau of Reclamation in the 
last thirty vears. Agricultural produc 


tion will be increased from 50 to 80 per 


cent over present production and will 


definitely affect Mexico's international 


trade 
Phe project of reclamation under way 
in the basin 1s 


Papaloapan drainage 


undertaken in the 


Phe 
appropl mated S200 000,000 
Phe 


conservation. of 


the larvest to be 


tropical regions admin 


present 
istration has 


towards its completion purpose 


ol the project is the 


natural and the development ot poten 
tial resources 

\ knowledge of the physical and cul 
the 


tural conditions ol area covered by 
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the Papaloapan Project is needed before 
the problems confronted by the Mexican 


government can be understood. 


PHYSICAL CONDITIONS 
The Papaloapan basin is confined to 


the central portion of the state of 


the 


of the state of Oaxaca 


Vera Cruz and northern portion 
The drainage 
basin 
17,000 square 


Massac husetts 


covers an approximate area ol 


twice the size ofl 


miles, 

The drainage basin consists of a broad 
coastal plain extending inland from the 
the 


Gulf of Campeche to the base ot 


Sierra Madre Oriental 
elevation is 5500 


whose AVCTAYEC 


feet above sea level 


VERA “i ® 


650-1546 610 -ni25 [ 


17] 1$40-3250 [_]Ovem aizs E 


i i ae 


ture of the 


(GEOGRAPHY 


The 
west portion of the region where Mt. 
18,546 


yreatest elevation is in the north 


Orizaba rises to 
level (Fig. 1) 


The coastal region is a poorly drained 


feet above sea 


plain across which the Rio Papaloapan 


flows, eventually debouching at Alva 
rado. There are five tributaries of the 
Rio Papaloapan involved in the reclama 


Rio 


northwest to 


Howing 
join the 
the Rio Salado 
the 
route of the Valle Nacional joining the 


tion project: the ‘Tonto, 


from the main 


river north of Tuxtepec; 


which flows through natural land 


Rio Santo Domingo at Ouiotepee and 


later becoming a part of the Rio Papa 
loapan; and, arising in the highlands of 


Oaxaca, the Rio ‘Tesechoacan and the 


— 
PAPALOAPAN RIVER VALLEY 


PH Y ICAI MAP 
” ' 
mee AS ayannno 
“ Va) ~~ 


(ey 


c.l* 
wt 





Papaloapan drainaye basin 
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Rio San Juan which join the main trade winds. ‘Thirdly, the altitude of 
river in the coastal region the inland area acts as a control on 
the temperature throughout the year 

( LIMATI hae . 
There is a great variation in. the 


Most of the Papaloapan Basin can be 
classified as tropical with small tempera 


The 


ture ranges and abundant rainfall. 


average range in temperature between 
the warmest and coldest months. is 
10.8 | There are three controls 


eek 


x 


we bY 

ANNUAL FAINFALL ify 
FIG, 2 \n outstanding characteristic of the 
fall distribution Dhe variation av in bringin 

tepope condit on in thie iteriov 

affecting the temperature Phe most 
obvious is the proximity of the area to 
the equator 1k devres north Secondh 
the coastal region is bathed by the warm 
ocean currents of the Gault of Campeche 


over which pass the prevailing northeast 


raintall 


distribution between 


( oastal 


\lvarado 
ot 


inland regions (Fig. 2 


Me ke 


and 


receives an annual 


average rainfall 


90 inches, whereas Cuicatlan, located 
in the interior, has a mean = annual 
rainfall of 16° inches The heaviest 


PAPALOAPAN RIVER VALLEY 


RAINFAI 


| MAP 


JAN TVANGE 


POV Per eed 





Papaloapan River valley is the variation in rain 
about tropical conditions in the coastal area and 
rainfall recorded inp Mexico is that of 
a station situated to the east of the 


Papaloapan basin 


TSO inehe 


Peapa, whose vearly 
AVCrAYve 1 
Phi 


loapan 


rainfall 


Tin Ba the 


Papa 


in occur mm June and sep 
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tember. the 


result of intense convectional activity. 


The June maximum is 


The September maximum is the result 


of convectional activity, cyclones of the 


hurricane variety, and the prevailing 


on-shore northeast trade winds. 
Physical conditions combine in such 
a way that the highland regions receive 


the greatest while 


amount of rainfall 


the broad poorly drained plains receive 


the least. The rivers increase in volume 


throughout their 


the high- 
lands and move onto the poorly drained 


courses in 


plains where the rainfall is the greatest. 
This results in a flood menace over the 
entire plains area the 


the June maxt- 


particularly in 
summer time following 


mum. 


VEGETATION 


Mexico's forest products have a more 
important place in the country’s econ- 
than is ordinaril: 


omy realized. Com- 


mercial species of tropical hardwoods in 
Vera 
vera, spanish cedar, 
There 


white and red oak, 


Cruz include mahogany, prima- 


ironwood, balsa, 


and ceiba. are scatterings of 


ash, and walnut on 
the higher slopes. White and ponderosa 
pine are dominant at the higher ele 
vations. 


The floor of the hardwood forest in 
the coastal region is choked with pal 
metto, prickly palms, and myriads of 
vines and creepers, giving it a_ true 


jungle appearance 
The Mexican 


of the timber cutting 


government has control 


but a commercial 


organization or a private land owner 
can apply to the government for a pet 
mit to cut timber The government 
designates which trees can be cut 

The lumber industry in Vera Cruz 
and Oaxaca is on a commercial basis 
most of it under American control. The 
two states produce 25 per cent of the 
tropical hardwood varietie that are 


exported from Mexico 
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The chief importance of vegetation 


cover lies in the control of run-off. 
There is a hastening of soil erosion if 
there is a depletion of the vegetation 
cover. The conservation of forests in 
the highland areas of the Papaloapan 


The 


control 


basin is most vital to the project. 


government must continue to 


the cutting of timber. It must educate 


the native Indians in the practice of 
conservation. Large areas of virgin 
forests have been destroved by 


thei 


the na 
tives with method of burning off 
the hillsides to plant then patches ol 
corn. A continuation of such practices 


leads only to soil destruction and in 
creased run-off. 

Demand in foreign markets for tropi 
cal hardwood varieties of lumber places 
the vegetation cover of the Papaloapan 


basin first amony its natural resources. 


CULTURAL CONDITIONS 


The population of the Rio Papaloapan 
basin 1s 170,000) people. 
This figure excludes the population cen 
Vera 
and Oaxaca all of which have popula 
10,000 The 
confined to immediate 
the the Rio 
Papaloapan, and to the fringes of the 


estimated at 


ters of Cruz, Cordoba, Orizaba, 


tions exceeding people 
the 


valley of 


people are 


coastal area, to 


Tuxtla volcano. The remaining centers 


oO} population are 


The 


native 


isolated settlements 


lowland areas are inhabited by 


Indians who carry on a subsist 


ence t' pe ot characteristi 


Thes Aare 


a variety of tropical prod 


agriculture 
of many tropical region 
supported bys 


ucts such as 


the banana, cacao, coffee, 
sugar cane, rubber, coconut vanilla 
and pineapples. The settlements of the 
higher areas are partially under yov 
ernment supervision. The government 
has enticed “colonos”’ or homesteader 


by yvranting five to hectares of 


twent' 
land to each from which the: 


livelihood bys 


vain then 


producing corn, coffee, 
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and tobacco. They also participate in liability is included in the objectives of 
the commercial production of bananas. the program. 


The commodities mentioned are those ; 
: ORBIECTIVES OF PROGRAM 
which the Mexican government plans to 


. . The principal objectives of the Papa- 
expand commercially making this a © peaecip ee _ | 


+. loapan Project will be attained with its 
leadin@ agricultural region. There is 


; full completion. The prime objective 
opportunity for the development of ets 

concerns sanitation. Malaria and hook 
plantation economies with additional 


aoa a ; worm must be brought under control 

foreign investments. The United States i 
before technicians and laborers can entet 

ested in banana roduction : 

has inv P the area and before it can be made 


really habitable. 
sion with the improvement of existing There will be 


There are possibilities for further expan 


constructed four large 


labor conditions and communications. storage dams to control the floods of 


Communications are lacking in the — the lower Rio Papaloapan (Fig. 3). The 


coastal region. Alvarado must be linked — Jargest of these now under construc 


with the isolated interior portions of tion is the Montebello Dam located 


the area. A plan to overcome this on the Rio Santo Domingo. The Quio 
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hic. 3 lhe Papaloapan region will be altered considerably Dhis map attempts to depict the 
reyion upon Completion of the project 
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tepec Dam will be located on the Rio 
Salado the the 
Rio Salado joins the Rio Santo Domingo. 


above point where 
The Temascal Dam will be situated near 
the confluence of the Rio Tonto and the 
The fourth dam will 
be located on the Rio San Juan south 
of the 

The 


drainage basin 


Rio Papaloapan. 


city of San Juan 
the Rio 


will be 


Evangelista. 
water of Papaloapan 
brought under 


control with 


the construction of these 
dams affording the 
and aiding in 


the 


irrigation to drier 


sections when necessary 
the flood 


lower plains region. It 


the control of waters ol 


will result in 


the generation of electrical power for 
industrialization of the valley and de- 
velopment of rural electrification. 

An extensive program of drainage 
will accompany the construction of the 


fall 


the drainage program is near the outlet 


dams. The largest under 


area to 
of the Rio Papaloapan where a drainage 
canal will be built. The canal will ex- 
tend from Casamaloapan to Alvarado 
passing through the poorly drained sec 
tion of the coastal plain. 

Far reaching effects of the objectives 
described will not be realized without 
improvement of the transportation sys 


the The defi- 


communications is most ob- 


tem throughout basin. 
ciency in 
vious on the coastal plain. The overland 


to the Valle 


Nacional serve such population centers 


routes which are confined 


a8 (Jaxaca. 
The cities of 


Cuicatlan, and Quiotepec. 
Vera Cruz, Cordoba, and 
Orizaba are well linked to Mexico City 
and to the coast by roads and railroads 

To improve communications there will 
be constructed first a road from Tlaco 
\leman. this 


city it will pass along the foothills of the 


talpan to Ciudad Krom 
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Sierra Madre Oriental to link Tierra 
Blanca with the other population cen- 
ters of the valley, thence continuing 


from Tierra Blanca northward to con- 
nect with the main road from Cordoba 
to Vera Cruz. 

The second road construction will con- 
San Andres 


This will make 


through 
Tuxtla, to Alvarado. 


nect Acayvucan, 
possible the movement of agricultural 
produce from San Juan Evangelista to 
Alvarado. 

The results of these objectives will be 
the development of new centers of popu- 


lation as well 


as the improvement of 
those existing through the clarification 
of water supplies and establishment of 
recreational facilities. The ultimate aim 
will be to develop a city in the center of 
the basin around which will evolve the 
The city 
called Ciudad Aleman in honor 
of the President of Mexico. 


entire economy of the region. 
will be 


(CONCLUSION 


The Mexican vovernment will Open 
up 1,235,000 additional acres of arable 
land through the Papaloapan basin 
reclamation project. The land is a 


potential producer, and with the control 
of floodwaters there will be an increase 


in agricultural and activity. 


Agri 


workers, 


industrial 
A population increase will result 
industrial 


cultural laborers, 


merchants, bankers, and technicians 


will be attracted to the region. loreign 
investments in the commercial produc 
tion of tropical commodities will entice 
foreign people to the area. 

It is hoped the project will increase 
the present population from 170,000 
subsistent producers to more than 


600,000 commercial producers. 


DEVELOPMENT OF CHULA VISTA, CALIFORNIA 
Louis B. Thomas 


Mr. Thomas (A.B., San Diego State College, 1940) was a graduate 
student in geography at the University of California at Los Angeles in 
1940-41. Since then he has worked as geographer for various United 
States government agencies. The field work for his study of Chula Vista 


was carried on during the summer of 1948. 


HULA VISTA is a= suburban PHYSICAL SETTING 


town ot some 14,000 eople : y ; 
er Chula Vista is located on a small 


located on the east shore ot i a 
coastal plain that lies to the south of 


San Diego Bay eight miles southeast 


; : 5 ; . 7 San Diego between the sea and the 
of San Diego’s main business district 


foothills of the peninsular ranges that 
and seven miles north of the Mexican 


aa extend northward from Baja California. 
border (Fig. 1). Though an incor- 


; ; . : ‘ ae The incorporated area takes in six 
porated city, it has within its limits a 


1, square miles of gently sloping ground 
©) 


blend of rural and urban features. 
between the Sweetwater and Otay 


some extent the town is a residential 


; vallevs, which follow an east-west t: end 
satellite of San Diego, vet its tarms, 


oa across the plain. The elevation of the 
factories, and thriving retail trade give 


aoe 4 townsite ranges from sea-level along 
it economic importance in its own right. cae ed 
the bay shore to an average of 150 feet 
in the east. South of Chula Vista, the 


coastal plain continues until it  en- 


Chula Vista is a city of light colored 
one- or two-story buildings scattered 


among groves and gardens. Both farm 


counters steep hills near the Mexican 
and factory structures are in ONSpPIcuous 


; ; border. East of the townsite relatively 
and no single building dominates the : 


level ground gives wav abruptly to 
skyline as a landmark. (Green lawns, _ 


barren, chapparal covered hills and 
gardens, and tree-lined streets give the , sachin 
canyons. San Miguel Mountain, 2,565 
city a park-like atmosphere which, 


feet, stands out prominently nine miles 
during a large part of the year, contrasts 


to the east whereas in the ‘‘back coun- 
sharply with the barren dryness of 


ee ; try’ 20 miles to the east summits range 
adjoining hills and vacant tracts. With & 


‘ ‘ : above 3,500 feet in elevation. To the 
a population (including many retired ' . / 
north the coastal plain continues until 

people) drawn from all quarters otf | ; 
the United States, and with citrus ' merges with slopes leading to the 
groves. truck gardens. new industries low mesa on which most of San Diego 
and civic problems derived from wat is built. Although two narrow valleys 


stimulated growth, the community is separate Chula Vista from San Diego, 
In many respects Southern California these gentle barriers do not seriously 


in microcosm. impede transportation between the two 
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Chula Vista 
lies San Diego Bay with its remarkably 


cities. Directly west of 
narrow, eddy-formed strand. 
Chula Vista 


(K6ppen BSksn) with 11.23 inches ot 


has a steppe climate 


precipitation largely concentrated in 


the winter months (Fig. 2). The average 
summer the 


temperature is 67° and 


winter average 55°. Relative freedom 
from frosts is attested to by the exten- 
sive growing of lemons. Summer heat 
is tempered by a breeze from the ocean 
and occasional high fogs which intercept 
the sun’s energy. Dense ground 


fogs 
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out extremes of temperature that occur 
in the desert basins to the east. 


SETTLEMENT AND GROWTH 


Chula Vista and its companion com- 
munity to the National City, 
the western the 
Rancho de la Nacion land grant awarded 
by the 1845. 
This grant was sold in 1868 to a group 


north, 
OCCUPS portion of 


Mexican Government in 
of promotors who began various railroad 
and land-development schemes to en 
the 
Planned 


holdings. 
led 


and early 


hance value of their 


promotional activities 


directly to the establishment 








are fairly frequent in the fall and winter. development of National City and 
The mountains in back of the city keep Chula Vista. 
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Fic. 1. Chula Vista is located on the eastern shore of San Diego Bay midway between San 


Diego’s main business 


district and the Mexican border 
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hic. 2. Temperature and precipitation at 
Chula Vista. Rainfall data are based on a 
29-year record: temperature on an 11-year 
record. The station is at an elevation of nine 
feet 


“Chula Vista”’ 


ently chosen from several] suggestions by 


Colonel William G. Dickinson, who laid 


The name Was appar 


out the townsite. Contemporary Chula 


Vistans freely translate it as “beautiful 
view.”’ However, the precise: meaning 
of chula in the Spanish-Mexican idiom 


of nineteenth 


century California, re- 


mains obs ure, 


Like many California Colony 


towns 
founded in the late 1880's, Chula Vista’s 
streets, railroad connections, and water 
supply were 


planned in advance of 


settlement. The town’s promotors vis- 
ualized an exclusive community of fine 
homes 


surrounded by and 


orchards, 
present day land-use patterns still show 
traces of this conception. Sweetwater 
Dam, located in Sweetwater gorge six 


miles northeast of Chula Vista (Figs. 1 


and 6), was completed in 1888. The 
opening of this water system marked 
the real beginning ol the intensive 


Cultivation — of fruit and vegetables 


which for the next 50 vears was to be 


the area's main productive activity, 


Chula Vista's population grew slow] 
1890 to 1920, the 
(the first after incorporation in 1911) 
counted 1,718 inhabitants. 


from when 


census 
During this 
period there was a steady extension of 
agricultural acreage but the town also 
interest 


attracted only 


people whose 
Was a pleasant, semi-rural living environ- 
ment. In the 1920-30, 


Southern California achieved its most 


decade when 
spectacular growth, Chula Vista's pop- 
ulation 3,869. By 1940 
were 5,138 people living in the 
city. After 1940 the war effort became 
the control. A 


was established 


increased to 
there 
dominant population 


sizable aircraft 


plant 
in Chula Vista and the population of 
the entire San Diego area was swelled 
with and military 


industrial workers 


personnel. A special census taken in 
1944 credited Chula Vista with a popu- 
11,081, 


war decline failed to materialize and in 


lation of An anticipated post- 


1948 the city’s population was estimated 
at 14,000. 


TRANSPORTATION 
The development of San Diego and 
retarded 
the 
which deprives the area of low grades 


surrounding towns has been 


by the mountain barrier to 


east 
suitable tor direct railroad connections 
with eastern and midwestern centers. 
Chula Vista is served only by the San 
Railroad 
(Southern Pacific), which follows a moun- 


Diego and Arizona Eastern 


tainous route from San Diego through 


Baja California. Mexico, to Yuma. 
Arizona, where it connects with the 
main line of the Southern Pacific. A 
branch line of the Santa Fe Railroad 
which links the San Diego area with 
los Angeles, terminates at National 
City, two miles to the north. Although 


its railroad situation is not highly favor- 


able, the 1,900 carloads of fruit and 


vegetables shipped each year from 


Chula Vista’s packing houses give the 
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town some importance as a point of 
origin for railroad freight. 


U. S. Highway 101, which runs 
southward along the coast from Los 
Angeles, passes through Chula Vista 


and terminates at the Mexican border. 


Various county and state roads extend 
to the north and east connecting with 


i 


road serving San Diego. 


Highway 80, the main east-west 
Trucks figure 
importantly in local transportation and 
all passenger traffic to and from Chula 
Vista moves by bus or private vehicle. 

The waters of San Diego Bay adjoin- 
ing Chula Vista can now be navigated 
draft but 


plans for dredging are under way and 


only by vessels of shallow 


the city’s bay front may eventually be 


served directly by ocean-going ships. 


Present plans call for the development 
of a harbor the mouth of 


yacht near 


the Sweetwater River. 


LAND UTILIZATION 


The site of Chula Vista was used for 
1769, when 


the first permanent European settlement 


little but grazing between 


was established in the San Diego area, 
and 1868, when the Rancho de la Nacion 


was sold to those who launched its 
modern development. Unlike many 
localities of California, which passed 


through a grazing-grain-specialty crop- 


urban cycle, Chula Vista has had no 
grain-growing era in its land-use history. 

The street patterns of both Chula 
Vista and National City take thet 


alignment from the boundaries of the 


land grant which, in turn, appears to 
have been laid out as a square with the 
shore of San Diego Bay as its western 
limit. Traces of the original settlement 
plan, calling for houses surrounded by 
still be but the 


and 


orchards, can seen, 


generous tree garden spaces of 


yesterday are fast being encroached 
upon by a tide of new houses. 
Most of the city’s better homes are 
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on the higher ground of the eastern 


section, where there are a number of 


mansions bordered by well-kept citrus 
groves. On the lower ground nearer 
the bay are the poorer homes, publi 
and trailer 


the 


housing projects, camps. 


Between these are main business 


district, public buildings, and residential 


> 


middle ground (Fig. 3). 


In recent years the truck garden 
acreage within the city limits has de- 
clined slightly while citrus acreage 
shows a marked decline. Some 250 


acres of orange and lemon trees have 


been removed in the last four vears to 


make room for private and 


public 


housing. It is evident that in not too 


all agriculture will 
An- 


nual per acre profits from Chula Vista’s 


many years nearly 


be pushed outside the city limits. 


groves and truck gardens are high but 
they are not high enough to withstand 
bids for land made by non-agricultural 
users. 

The 
industrial district on 
the 
airport, is a logical adjustment to both 
This 


land is suitable for neither residence nor 


Chula 
the 


formerly a 


location of Vista’s main 


marshy land 


adjoining bay, small 


natural and man-made conditions. 


agriculture, vet it is well served by 
roads and railroads and will eventually, 
the the bay, have 


with dredging of 


direct access to water transportation. 

The site of the main business district 
in the eastern portion of the incorporated 
area reflects the railroad geography of 
the late 1800’s. A long defunct inter 
the 
settlement of the town, once ran along 


Third (still 


street) because it provided access to a 


urban railroad, which = figured = in 


Avenue the main business 
low-gradient crossing of the Sweetwater 
With the development of the 
National Avenue (U.S 


101) became the main north 


valley. 
automobile, 
Highway 
communications through 


south line of 


Chula Vista and the site of a secondary 
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business district. The recent develop- and a wide variety of truck crops 
ment of industries along the bay front including celery, tomatoes, cucumbers, 
and population growth in the area to” string beans, corn, cauliflower, bell 
the south served by the highway have peppers, bulbs, and flowers are grown 
strengthened the position of the Na- under irrigation in commercial quanti- 
tional Avenue business district, which ties. Within the city limits approxi- 
may some day rival its established mately 800 acres are devoted to truck 
counterpart to the east. crops, whereas citrus orchards occupy 
some 500 acres. 

\GRICULTURI When viewed in relation to San Diego, 

Agriculture is still an important the agriculture of Chula Vista might 
element in Chula Vista’s economy and easily be mistaken for the usual belt of 


mara 
/\ | = 
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hig. 3 Land utilization in Chula Vista. Orchards and truck gardens forma rough ‘UU’ enclosing 
the more densely built-up area in the north-central portion of the townsite. The solidly built-up 
residential areas in the southwestern section of the urban core and many of the industrial buildings 


along the bay front are developments attributable to World War TI 


a conspicuous feature of the landscape. market gardens that surrounds most 
The “farms” are orchards (mostly urban centers \lthough the farms 
citrus) and truck gardens of from & to 40.0 and orchards of the area do contribute 
acres seattered among residential proper to the San Diego market, they are 


tics (Figs. 3 and 4). Lemons, oranges, primarily enterprises catering to a 








70 ECONOMIC GEOGRAPH\ 
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appears in the foreground. 


national market for subtropic fruits 
and out-of-season vegetables for which 
climate gives them advantages possessed 
by few areas in the United States. Yet 
the Chula 


Vista and similar specialty crop areas 


distinctive agriculture of 


does 
Such 


forces as new diet 


in California not rest solely on 


climate. man-made economic 
standards involving 
wider use of expensive  perishables, 
improved transportation and marketing 
techniques, and trade barriers, all play 
vital roles. 

In Chula Vista and environs the soil 
factor alone is an unimportant index to 
land values and potential productivity. 


The the 


through the modification of unconsoli- 


soils of area were formed 


dated waterlaid deposits and are not 


highly favorable for plant growth. Pro- 


An aerial view looking southwest toward San Diego Bay. 
(Courtesy of G. C. Christy.) 


The main business district 


duction of citrus fruits and truck crops 


requires generous applications of both 


animal manures and commercial fer- 
tilizers—a big item in pre-harvest costs. 


In truck farming two or three crops 
per year are produced from the same 
land. A typical sequence might include 
celery (harvested in the winter), toma- 
toes, and corn. The planting is often 
spread over a considerable period to 
protect the grower against having to 
sell his entire crop on a glutted market. 
On a truck farm, 


annual profits of from $1,000 to $2,000 


well-managed net 
per acre are not unusual and under very 
favorable market conditions from $3,000 
to $4,000 per acre may be realized. A 
10-acre truck farm might employ twelve 
100 
Men 


people all year and as many as 


during the winter harvest season. 
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and equipment are in the fields almost 
every day of the year, but the peak of 
activity occurs in the winter. 

In citrus growing the emphasis is on 
lemons, which are picked throughout 
the vear. Chula Vista’s two coéperative 
packing houses in many cases provide 
picking crews and perform all functions 
the fruit from 
The high cost of a 


necessary to move tree 


to boxcar. start in 


the citrus business has had a tendency 
to select the type ol people who can 
atford 


citrus 


to own groves and to conter on 


growers a unique social status 
that has no counterpart in other spheres 
The elaborate 


the 


of American agriculture. 


houses in 
Chula? Vista 


that their owners are 


grove-bordered eastern 


section ol clearly suggest 
as concerned with 
their homes as they are with their crops. 

Nearly all Chula Vista’s 
orchards and truck fields is performed by 


Mexican 
the 


labor in 
people ol live 
the 
l'nited States citizens, but 


ancestry who 


outside citv limits. Some ol 


laborers are 
others are Mexicans brought to the area 


under contract with the Mexican Gov- 


ernment. A tew Mexican laborers 
are quietly suspected ol being ‘wet 
backs” who have entered the United 


States illegally to themselves of 


the higher wage standards. 


avail 
The inten- 
Chula 
Vista would searcely be possible without 


sive agriculture practiced in 


a dependable labor supply. 

Agriculture in Chula Vista is progres- 
sive and highly organized. Farmers 
group themselves into co6perative asso- 


ciations and are alert to adopt improved 


crop varieties and cultivation tech- 
niques. The growing of bulbs and cut 
flowers has become increasingly im- 


portant. Some flowers are shipped to 


distant points while others are sold 
locally. Poultry and rabbit raising are 
also of some commercial importance. 


The products of Chula Vista’s agricul- 


ture move to market as fresh produce; 
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there is no commercial canning in 


the city. 


WATER SUPPLY 


The problem of obtaining an adequate 
water overshadowed . all 
the 
rapid growth of Chula Vista and near-by 
communities. Some Chula Vista farm- 
ers have wells, but the bulk of the city’s 
water 1s 


supply has 


other complexities accompanying 


provided by the California 
Water and Telephone Company which 
operates the Sweetwater and Loveland 
that se 


of the South Bay 


Reservoirs rve a 


Area 


major part 


Fig. 6). These 





Fic. 5. 
the eastern section of 
around the edge of a 
the 
room tor 
surround 


Citrus groves and truck gardens in 
Chula Vista. The trees 
twenty-acre tract in the 
have removed to 
homes. Eucalyptus trees 
the bottom of the i 
Note contour planting in lower right. 
f GG. C. Christy 


center ol 


make 


picture been 


new 


houses at picture. 


(Courtesy 


reservoirs have an 
ol 17 
that extends 
Chula Vista. 


provided by this system was adequate 


aggregate capacity 
billion gallons and a watershed 


some 40 miles east of 


Until recently the supply 
for the area served, but it could hardly 
support continued population growth. 
Near drought conditions in recent years 
prompted Chula Vista to join the San 
Diego County Water Authority —formed 
in 1944 to promote importation of water 
the River. With its 
the water 
of military installations in the area, this 


from Colorado 


case strengthened by needs 
group arranged with the Federal Gov- 


ernment for the building of a 70-mile 


aqueduct that connects with Los An- 








~] 
i) 
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geles’ Metropolitan Aqueduct and now 
feeds the reservoirs of the county with 
three 


overland 


water conveyed some 


hundred miles. An extension aqueduct 
brings Chula Vista’s share of the im- 
ported water to Sweetwater Reservoir 
where it supplements local supplies 
and, for a few years at least, assures the 
city that its growth will not be inhibited 


by a water shortage (Fig. 1) 


Much of Chula Vista’s increased 
demand for water comes from the 
development of industry, increase in 
the number of commercial establish- 


ments, and the construction of homes in 
areas not previously devoted to agri- 
The 


houses on land that once grew irrigated 


culture. building of one-family 


crops does not materially change water 


demands. 


I IG. 6 
construc tion, 
background 


396 feet long and 110 feet high 


Sweetwater Dam located six miles northeast of Chula Vista 
San 
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Prior to 1940 industrial activities in 
Chula Vista 


clusively 


were confined almost ex 


to the sorting and packing 
After 1946, 
this picture was changed quickly by the 
industrial expansion that the war effort 


brought to the area. 


of fruits and vegetables. 


The largest industrial plant in Chula 
Vista is that of the Rohr Aircraft C 


poration, which manufactures aircraft 


Ol 
parts and other light metal products 
The facilities of 
are partially 
West manutac 
turers, particularly Consolidated Vultee. 
At its wartime peak, 


(Fig. 7). this concern 
integrated with those of 


other Coast 


aircralt 
the Rohr plant 
all 
The 


establishment now employs about 2,600 


employed some 9,000 people from 


quarters of the San Diego area. 





It is of granite and cement 
(2,565 feet the 


Miguel Mountain appears in 
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drawing 20 per cent ol this labor force 
from Chula Vista, 50 per cent from the 


Chula 
Vista, and 30 per cent from San Diego. 


unincorporated area south of 


Although none of the other industrial 
establishments in Chula Vista approach 
the Rohr plant in size, several concerns 
produc ea wide range o} produc ts includ- 


ing farm equipment, tools, plastics, 


photographic equipment, light fixtures, 


model aircratt engines, toys, insecti- 


cides, food-locker equipment, business 


machines, golf shoe cleats, auto acces- 
a7 


sories, building materials, candy, and 


ice cream. Most of these commodities 
are consumed by the Southern California 
market but some find their way to 


national markets. 


In view of the transportation costs 


Chula Vista 
by way of Los Angeles are higher than 


(railroad freight rates to 
rates for shipment to San Diego) and 
the agricultural complexion of the com- 
munity, the reasons behind the coming 
of industry are 
San Diego Bay 


whole. 


not until the 


apparent 
area is considered as a 
The steady expansion of military 
facilities around the bay has so reduced 
the frontage available for industry that 
establishments which might normally 
have located in San Diego have had to 
as Chula Vista 


area be Omes more 


go as tar around the bay 
As the 


industrialized, this trend will probably 


to find sites. 
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continue until plants occupy all of the 
South the 


armed forces or reserved for recreation. 


Bay used by 


irontage not 
Projected dredging of the southern end 
of San Diego Bay may attract industries 


to Chula Vista’s bay front. In seeking 


new industries for their city, community 
leaders have encouraged only those that 
employ skilled workers. Boat building 


and pottery manufacturing have been 


suggested as possible new types ol 


industry. 


(COMMERCE 


The range of commodities and services 
available in Chula Vista has increased 


greatly in the last ten vears making 


the city a commercial center of local 
importance with a retail trade area 
extending well beyond its corporate 


limits. The town supports an unusually 


large number of businesses dispensing 
goods and services related to the building 


and upkeep of homes. Real estate 


dealers and insurance agents are also 


numerous. An array of service stations, 
car dealers, garages, supply shops, auto 
courts, and trailer parks reflects both 
the importance of private cars in local 
transportation and the city’s role as a 
service center San 


highway between 


Diego and Tijuana. In food retailing, 
Chula Vista has an assortment of shops 


and markets nearly commensurate with 
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poration 


Industrial buildings along Chula Vista’s bay 


front Courtesy of Rohr Aircraft 


( or- 
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its population. The agricultural char- 
acter of the surrounding countryside is 
evidenced by the number of feed dealers, 
hatcheries, trucking estab- 


firms, and 


lishments selling or repairing farm 


implements. There is little or no 
Chula Vista and the 


town is completely or partially depend- 


wholesaling in 


ent on San Diego for daily newspapers, 
recreation, professional services, luxury 
durable 
furniture and clothing. 


articles, and such goods as 


HOUSING 


Although World War II 


several multiple-unit housing 


brought 
projec ts 
to Chula Vista, single-story, one-family 


dwellings are still the dominant house 


type. Of the 322 new units constructed 
in the first eight months of 1948, 236 
were detached, one-family homes. 


Architecture the 


bread and cupolas of a few nineteenth 


ranges trom ginger- 
century relics to the severely clean lines 
of modern, flat-roofed bungalows. Be- 
tween these extremes is a wide assort- 
ment of wood and stucco houses, most 
of which are identifiable with a cycle 
Old 


between 


in the city’s growth. 


the 


houses are 


scattered and 


gaps are 
steadily being filled with new dwellings. 


The length of time a particular block 


has been built up is often indicated 
by the size of the surrounding trees. 
The fact that the older dwellings are 


made inconspicuous by trees accentuates 
the new, giving the impression that the 
entire city is of more recent origin than 
Stucco 


‘mission architec- 


is actually the case. houses 


built in California’s 


ture’ style are common but by no 


means dominant. 


RELATIONS WITH ENVIRONS 


San Diego's administrative functions 


as the county seat and its dominant role 


as the local financial, cultural, and 


commercial focus deprive Chula Vista 


(GEOGRAPHY 


of functions that in many cases are 


found in cities of equal size which are 
farther removed from larger centers. 
Although the range of commodities and 
urban facilities available in Chula Vista 
has the last 


vears, the town’s suburban relationship 


increased greatly in ten 
to San Diego has not been fundamentally 
changed. 


Recent improvement of highway com- 


munications along the bay shore has 
increased the attractiveness of Chula 
Vista as a plac e of residence for persons 
employed in San Diego, making the 
city more of a commuters’ town than 
it has been in the past. 

With near-by National City, Chula 


Vista shares many common ties dating 
back to the original settlement of the 
Members of the 
have been active in the development of 
both the 


area. same families 


towns and two communities 


now share a union high school district 


as well as various fraternal and religious 


activities. Many common civic. prob- 
lems such as sewage disposal, water 
supply, and transportation are quite 


appropriately dealt with through joint 
planning. 
Chula 


and the Mexican border les a confusion 


Jetween Vista’s city limits 


of small businesses, dairies, rabbit 


farms, chicken “ranches,” truck gardens, 
shacks 
Many 
the 


okies and arkies of depression years, who 


orchards, trailer camps, and 


scattered along several highways. 
people living in this district) are 

and 
Some 


have invested war-earned savings in a 


came to California fruit 


to pic k 


stayed on to work in war plants 


few acres of land and inexpensive houses 


constructed with little thought to 


aesthetic values. Here, too, reside the 


Mexicans who provide the labor for the 


truck farms and citrus vroves within 
Chula Vista’s city limits. Chula Vistans 
are quick to acknowledge the small 


communities to the south as a tributary 
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trade area and labor source but, socially, 
they are inclined to look down on the 
residents of these scattered, half-formed 
towns. This attitude may have a bear- 
ing Chula Vista 
eventually annexes some of the built-up 


on whether or not 


areas near its present limits. 


PROBLEMS AND FUTURE OUTLOOK 


Chula Vista’s increased 
115.7 per cent between 1940 and 1944, 


population 
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in the distant background are in Mexico. 


This rapid influx at a time when ex 


not be 
full 


“growing pains” 


could 
the 


tensive construction 


undertaken brought city a 
the 


experienced by 


share of wartime 
cities 
Water 


supply, sewage disposal, schools, trans 


towns and 
United States. 


many 
throughout the 
portation, and housing were prominent 
both 


planning. 


among the problems calling for 


emergency and long-range 


The community has already made sub 


stantial 


progress in amelhorating its 
water supply and school situations. Of 
the remaining problems, sewage dis 


CHULA VISTA, 


\n aerial view looking south along Chula Vista’s main business street. 
(Courtesy of Cs. ¢ 


ALIFORNIA i5 
posal is perhaps the most pressing 
because surprisingly large sections of 


the town are still dependent on septic 
tanks. 
the needed transportation improvements 
to Chula Vista of the 


(now 


Among the more important of 


is the extension 


new highway terminating a few 
miles to the north) following the shore 
of San Diego Bay. 


on city 


(Considerable work 


streets and sidewalks is also 


needed. At present, the town has no 


The highlands 
. Christy.) 


real slums although some residents look 


upon the war-born housing projects 


and trailer camps as potential problem 
neighborhoods. There is agreement 
the 


portance of city planning even though 


among community leaders on im- 


opinion varies widely on what the plans 


should be. Representative of the issues 


on which differing views come into play 
is the question of multiple unit dwellings 
and the extent to which zoning regula 


tions should permit their construction. 
Some 


landowners, particularly those 


who came secking quiet retirement, 
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have not taken kindly to the decline of 
agriculture, the coming of industry, and 
the Their 
critical developments 


avalanche of new houses. 


view of recent 
has been a factor in delaying needed 
improvements. 

Chula Vista’s continued postwar pop- 
ulation growth and its location near 
unincorporated areas suitable for an- 
nexation suggest that the city may some 
day achieve a population of from thirty 
to forty thousand. Community leaders 
have been active in making appropriate 
long-range plans and priority schedules 
for their city’s growth. The community 


is fortunate in that it has not yet ex- 
panded to a point where the correction 
of the effects of inadequately planned 
development requires impossibly heavy 


expenditures. 


SUMMARY 


For the first fifty vears of its exist- 
Chula Vista 


agricultural and residential community. 


ence, was primarily an 
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Recent, war-stimulated expansion ol 


industrial and military activities in the 


San Diego area forced both home 
seekers and industries to go southward 
around San Diego Bay to find sites. The 


this trend 


doubled 


Chula Vista’s population in four years 


dey elopment ot 


and increased land values to the point 
where agriculture, though highly profit 
able, is being pushed outside the city 
limits. The range of commodities and 
Chula Vista 
increased greatly in the last few years, 
but 


services available in has 
the town’s suburban relationship 
to San Diego has not been fundamentally 
changed. Rapid growth has brought 


many problems related to housing, 


sewage disposal, water supply, trans 
portation, and schools; but the relative 
absence of slums or conditions that can 
be corrected only with heavy expendi 
tures leaves the community in a strong 


position for planning its future and 


retaining some of its character as a 


pleasant home and garden suburb. 


BOOK REVIEWS 


FoscukE, Epwin J 
Park: Resort in the 


lished by 


AND Quam, Louis ©. Estes 
Rockies, 106 pp Pub- 
University Press in Dallas, South- 


ern Methodist University, Dallas, Texas, 
1949. $2.00 5'4, x 73,4 inches. 

This small book, the third of the American 

Resort Series, is about one of the country’ 


most popular areas, Iestes Park and the adjoining 
Rocky Mountain Park Annually this region 
attracts more than a million tourist \lthough 
written primarily for the “ nomad,’ the 
American tourist it incorporates 
geographic principles and interpretations 

The authors, both well-known geographers 
and lovers of the awe-inspiring glaciated land 
scape of Rocky Mountain Park, have divided 
their book into eight chapter These range 
from Origin of the Landscape and Hotels and 
Lodges to Early Settlement and the Colorado 
Big Thompson Reclamation Project Of these, 
at least to the reviewer ) 
Landscape, is outstanding 
correlation of all available 
scapes ol the past 
with a clarity that 
layman and geographer 
present landscape 1 
in a long proce 


gasoline 
ire nerouslh 


Chapter Origin of 

Here, through the 

evidence, the land- 
have been 
hould bn appre¢ lated by 
alike The 
explained al but one 
of change 


reconstructed 


region's 
stave 
| «cellent phy te) 
amply illustrate such explana 
Kkach chapter supplies much _ historical 
and geographical information for both the visitor 
and resident 


graphic diagram 
tions, 


Lo the geographer, al well a the tourist it 
scems unfortunate that 
lacking For thi the 

been effectivel 


there 


adequate maps are 
might have 
that 


mention of winter 


end page 
It would 
Connie 


used cem, also, 
hould have 

(seographie 
climate have 
and run 


by este 


pie ture 


bee nl 
sport terrain and 
ark ideal snow 
which are being capitalized on rapidly 
businessmen \ better 
espe rally ome of the winter season 
might have helped to accomplish thi 


conditions of 
united to vive the | 


election. of 


Feste Park: Resort in the Rockies is inform 
ative the stvle interesting and clear It in 
clude ome good geography It certainh 
exemplifie an improved type ob writing tor 


hould be wel 
cholarl 


trongh ugvest 


that 
authoritative and 


tourist con imption, one 
comed because of it 
background Such 


it field of 


writiny 
ndeavor for 


more members of the 
geography profession 
Dim K.OINELLEY 
DIiCKEN, SamurL NEWTON 1 Regional lee 
nomic Geograph Published by }) ( 
Heath &® Compan Boston 1949 Price 
&5 S50, 16 page 
This new economies yeoyraphy textbook which 


has an organization that is original and distin 
tive is the result of the author's fifteen vears of 
teaching economic 


all dull as 


yeoyraplhy classes Not at 


material the text is 


reading further 


enlivened by intimate references to the author’s 
personal experiences and quoted passayes from 
authorities in his special field such as Ackerman 
in New England's Fishing Industry, Durand on 
dairying, and a description of the ‘‘burst of 
the monsoon” by Hon. Ralph Abercromby. 

\s the title suggests, this text 
nomic geography on a production type-regional 
Phe arrangement and method of presenta 
tion of the material involves first 
production occupations 
yrazing, plantation farming, 
and manutacturing 


presents eco- 


basis 
the study of 
types or such as 
lumbering, 
Leach of these seven major 
production types is based, in 


fishing, 


veneral, on the 
kind of production which in any given region 
Then, under each 
type, is studied the economy of specific regions, 
such as Middle America, Amazonia, the Congo, 
and the (suinea Coast under tropical hardwood 
forests 


employs the most people 


In this way the major production type 
with all the other important 
production within a given region are 
against the background of the physical and 
cultural Mineral production of 
the region is usually discussed last in each chap- 
ter, while the coal fields of America and Europe 
whole chapter \nother chapter 
entirely to mineral resources is on 
petroleum and natural gas in the United States. 
This logically follows the chapter on the United 
States Cotton Belt, which is at the same time 
the world’s most important region of petroleum 
production \lso, a chapter on strategic mate 
rials, including agricultural products and min- 
erals, 


along kinds of 


studied 


environment 


OCCUPY one 


devoted 


logically precedes the chapter on manu- 
facturing 


The first three chapters are general; the last 
three deal with world trade, trade centers, and 
trade routes. Chapter | begins with a pictorial 
map showing the U.S. imports and exports and 


this significant “Some of us are 


statement 
producers ol goods wh h miust be sold Im com 
petition with goods trom other lands; others are 
engaged in the distribution of domestic or im 
ported products; all of us are consumers of goods 
from and distant \ graph calls 
attention to the inequalities of area, population, 
and primary 


near lands.”’ 
production among the continents 
\lthough it would have been well had the topic 
on population been expanded with a more de 
tailed discussion of the population distribution 
pattern of the world, this introductory chapter 
sets the scene for the study of world production 
quite adequately Chapter I], entitled ‘* Major 
Pypes of Production,” describes the various types 
using the data published by the author in col 
with Richard Hartshorne in’ the 
Innal mar June, 1935), 99-120 Chapter 
Ill deals with the geographical background of 
production in North America 

Phroughout this textbook 


explaining the economy of revions is not environ 


laborat lon 


the approach in 


mentalistic; physical, and 


perti 
bor example, in the topic on comparative 


political, CCONOTIIC, 
cultural factors are brought in wherever 
nent 
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production in fisheries this sentence appears: 
“This dispartity of production is associated 
mainly with the eating habits of the various 
peoples and not with the supply of fish.”” An- 
other example is from the discussion of the Black 
Earth Belt of Russia, ‘‘Perhaps its very ag 
contributes to its diversity, but there are other 
factors, such as the abundant mineral resources, 
access to the sea, and the effect of the various 
five-year plans which Russia has executed.”’ 
Also, the caption of Figure 121 1s worth noting. 
Furthermore, no all-inclusive explanation § or 
final evaluation of factors is claimed. 

This book is divided into 40 chapters of 
uniform length, convenient in scope for study 
units. For each chapter, there is in the appendix 
a set of study questions, an excellent bibliog 
raphy, and a suggested film list, 16mm., silent 
and sound. The appendix also contains a briet 
outline of KOppen climates (which unfortunately 
omits the Am type) and an outline on soils. 

The four end 


of the continents with production regions gen 
eralized The majority of the 153 
are well integrated with the text 
some instances, giving 
additional to the text 

chosen. 


e 


papers of the book have maps 


photographs 
the captions, in 
significant information 
They are clear and well 
There are 110 maps and graphs. They 
are simple in that they only pertinent 
facts: there is no legend on the map, all explana 
tions being made in the captions \ more 
uniform use of map throughout the 
book would have simplified the map reading 
problems of the beginning student in 
geography. Some of the maps which are not 
oriented north do not have direction arrows for 


show 


S\ mbols 


college 


orientation purposes and these maps may cause 
difficulties in interpretation for the un 
initiated. However, such give rise 
to opportunity for the student to improve his 
map interpretation skills. 


map 


Maps can 


H. 1. Sviru 


SHENKY, ESHREF AND WILLIAMS, MARILYN 
The Social Areas of Lo Angeles Analysis 
and Typology, by University of California 
Press, Berkeley, 1949, 172 pp. including 
bibliography and index. University of 
California Press, berkeley, Price 
$4.00. 


California 


This short volume describes the social charac 
teristics of the Los Angeles population within 
the framework of an original analytical tech 


nique. The title is somewhat misleading, since 
the authors deal almost completely with social 
types and only incidentally with their areal 
extent. Statistics for this study are taken from 
the housing and population data in the Sixteenth 
United States Census, 1940 

The text is divided into four major groups or 
sections. In the first, social trends are discussed 
and comparisons are drawn between the nation 
the state, and the city. Following this, a three 
fold method of analysis is proposed, involving 
inter-relationships bet ween social rank, urbaniza 
tion, and segregation. ‘The first two are plotted 


graphically as abscissa and ordinate, respectively 


Nine social groups recognized from the graph 
are analyzed in the third section. Finally, age 
profiles and sex ratios are discussed with relation 
to the social types 

Mention should be made of the excellent maps 
included in the book. In particular, the map 
showing social areas is of interest to the urban 
geographer, the nine social types being shown 
by census tracts. It is unfortunate that these 
fine maps are only incidentally related to the 
text. 

On the whole the authors have made a valuable 
contribution to our 
characteristics much 
a Master Plan 
physical and material features of the Los Angeles 
region. 


the area, 


knowledge of population 
as Lo Angele Preface to 
some years avo discussed the 
The completely statistical approach to 
however, has occasionally submerged 
conclusions that could have been more validly 
made from a knowledge of the local history or 
geography. \ case in point 1s the statement that 
“the early emergence of these (urban) charac 
teristics in California and their present advanced 
development require no theory of 
They are the consequences of the 
urbanization of the country as a whole.’ The 
authors neglect the early function of the coastal 
cities as centers of commercial life and the later 


Sper ial 
causation 


attractiveness of the coastal climate as causative 
factors in early urbanization Further, when 
the authors assert that ‘recent experience on 
the Pacific Coast has led people to associate 
internal migration with destitution,”’ they speak 
only of the period of the mid thirties, rather 
than considering the wartime and postwat 
experiences of the past decade. Except for such 
minor 


authors have 


knowledge of the Los 


over-simplifications, the 
added materially to our 
Angeles urban scene 


HOWARD GREEN 





